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Risk management is an integral part of any construction industry particularly in a 
developing country like Saudi Arabia where there are massive construction projects to be 
handled in the future. An effective risk management method can not only help contractors 
to understand the types of risks they might incur in different phases of a project, but will 
also facilitate them in management of those risks. The main objectives of this study are to 
investigate whether contractors in Saudi Arabia consider risk management in their 
organization and if it is being considered then how it is being practiced. Also, to determine 
the risk evaluation techniques and risk factors which contractors consider and the strategies 
which they design, implement and control to eliminate or mitigate the impact of risks in 
projects. An intense literature review was conducted to determine the risk techniques, risk 
factors and risk management actions that are suitable for the construction industry in Saudi 
Arabia. A close ended questionnaire was developed to collect the required data from grade 
1, 2 and 3 building contractors of the Eastern province of Saudi Arabia classified by the 
Ministry of Municipality and Rural Affairs. The data obtained was analyzed and the results 
indicated that most of the contractors in Saudi Arabia are practicing risk management in 
xvi 
 
their business operation but there is a lack of risk professionals in the contractor’s 
organization and the contractors are not following a systematic approach in dealing with 
risks. The contractors are using proper techniques for evaluating risks which have been 
proven acceptable and effective in the construction industry. The contractors are 
considering lot of risk factors both internal and external to the project in their business 
operations. The contractors are using suitable risk preventive and mitigative actions which 
are acceptable in the construction industry to reduce the aftermaths of occurrence of risk. 
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اﻟﻨﺎﻣﯿﺔ ﻣﺜﻞ اﻟﺴﻌﻮدﯾﺔ اﻟﻌﺮﺑﯿﺔ ﺣﯿﺚ ﻛﻢ ھﺎﺋﻞ  إدارة اﻟﻤﺨﺎطﺮ ھﻮ ﺟﺰء أﺳﺎﺳﻲ ﻣﻦ ﺻﻨﺎﻋﺔ اﻻﻧﺸﺎءات وﺧﺼﻮﺻﺎ ﻓﻲ اﻟﺪول
ﻣﻦ اﻟﻤﺸﺎرﯾﻊ اﻹﻧﺸﺎﺋﯿﺔ ﻻ ﯾﺰال ﻓﻲ اﻧﺘﻈﺎر اﻟﺘﻨﻔﯿﺬ ﻣﺴﺘﻘﺒﻼ. اﻹدارة اﻟﻔﻌﺎﻟﺔ ﻟﻠﻤﺨﺎطﺮ ﻻ ﺗﻤﻜﻦ اﻟﻤﻘﺎوﻟﯿﻦ ﻓﻘﻂ ﻣﻦ إدراك 
ﻧﯿﺔ ﺎاﻷﻧﻮاع اﻟﻤﺨﺘﻠﻔﺔ ﻟﻠﻤﺨﺎطﺮ اﻟﺘﻲ ﯾﻤﻜﻦ ان ﯾﺘﻌﺮﺿﻮا ﻟﮭﺎ ﺧﻼل ﻣﺮاﺣﻞ ﺗﻨﻔﯿﺬ اﻟﻤﺸﺮوع، وﻟﻜﻨﮭﺎ أﯾﻀﺎ ﺗﺴﮭﻞ ﻋﻠﯿﮭﻢ إﻣﻜ
  اﻟﺘﻌﺎﻣﻞ ﻣﻊ ھﺬه اﻟﻤﺨﺎطﺮ ﺑﺸﻜﻞ ﻣﻨﺎﺳﺐ.
اﻷھﺪاف اﻟﺮﺋﯿﺴﯿﺔ ﻟﮭﺬا اﻟﺒﺤﺚ ﺗﺘﻤﺜﻞ ﻓﻲ دراﺳﺔ ﻣﺎ إذا ﻛﺎن اﻟﻤﻘﺎوﻟﻮن ﻓﻲ اﻟﺴﻌﻮدﯾﺔ ﯾﺴﺘﺨﺪﻣﻮن أدوات إدارة اﻟﻤﺨﺎطﺮ ﻓﻲ 
ﻣﺆﺳﺴﺎﺗﮭﻢ، وﻛﺬﻟﻚ ﺗﺤﺪﯾﺪ وﺗﻘﯿﯿﻢ ھﺬه اﻷدوات وﺗﻘﻨﯿﺎت اﻟﻤﺴﺘﺨﺪﻣﺔ ان وﺟﺪت. ﺑﺎﻹﺿﺎﻓﺔ، اﻟﻰ ﺗﺤﺪﯾﺪ ﻣﻌﺎﻣﻼت اﻟﻤﺨﺎطﺮة 
  ﺎت ﻟﻠﻮﻗﺎﯾﺔ او اﻟﺤﺪ ﻣﻦ ﺗﺄﺛﯿﺮ اﻟﻤﺨﺎطﺮ ﻋﻠﻰ اﻟﻤﺸﺮوع.  وأدوات اﻟﺘﻘﯿﯿﻢ اﻟﻤﺴﺘﺨﺪﻣﺔ ﻓﻲ اﻋﺪاد اﺳﺘﺮاﺗﯿﺠﯿ
ﻓﻲ ھﺬا اﻟﺒﺤﺚ ﺗﻢ اﺟﺮاء ﻣﺮاﺟﻌﺔ ﺷﺎﻣﻠﺔ ﻟﻠﺪراﺳﺎت اﻟﺴﺎﺑﻘﺔ اﻟﺘﻲ ﺗﻢ ﺗﻨﻔﯿﺬھﺎ ﻓﻲ ﻣﺠﺎﻻت ﺗﺤﺪﯾﺪ ﺗﻘﻨﯿﺎت اﻟﺘﻌﺎﻣﻞ ﻣﻊ اﻟﻤﺨﺎطﺮ 
ﻓﻲ  وﻣﻌﺎﻣﻼت اﻟﺨﻄﺮ واﻹﺟﺮاءات اﻹدارﯾﺔ اﻟﻤﺴﺘﺨﺪﻣﺔ ﻟﻠﺘﻌﺎﻣﻞ ﻣﻊ اﻻﺧﻄﺎر واﻟﺘﻲ ﺗﺘﻼءم ﻣﻊ ﺻﻨﺎﻋﺔ اﻻﻧﺸﺎءات
اﻟﺴﻌﻮدﯾﺔ. ﺗﻢ ﺟﻤﻊ اﻟﻤﻌﻠﻮﻣﺎت اﻟﻤﺘﻌﻠﻘﺔ ﺑﻤﻘﺎوﻟﯿﻦ اﻻﻧﺸﺎءات ﻓﻲ اﻟﻤﻨﻄﻘﺔ اﻟﺸﺮﻗﯿﺔ ﻣﻦ اﻟﺴﻌﻮدﯾﺔ ﻋﻦ طﺮﯾﻖ اﻋﺪاد اﺳﺘﺒﺎﻧﺔ 
  ﻣﻐﻠﻘﺔ. ﺗﻢ اﺳﺘﮭﺪاف اﻟﻤﻘﺎوﻟﯿﻦ ﻣﻦ اﻟﺪرﺟﺔ اﻷوﻟﻰ واﻟﺜﺎﻧﯿﺔ واﻟﺜﺎﻟﺜﺔ ﺣﺴﺐ ﺗﺼﻨﯿﻒ وزارة اﻟﺸﺌﻮن اﻟﺒﻠﺪﯾﺔ واﻟﻘﺮوﯾﺔ.
ﻠﯿﻞ اﻟﺒﯿﺎﻧﺎت اﻟﺘﻲ ﺟﻤﻌﺖ ﻣﻦ اﻟﻤﻘﺎوﻟﯿﻦ وﻗﺪ أظﮭﺮت اﻟﻨﺘﺎﺋﺞ ان ﻣﻌﻈﻢ اﻟﻤﻘﺎوﻟﯿﻦ ﯾﻤﺎرﺳﻮن إدارة ﻓﻲ اﻟﻤﺮﺣﻠﺔ اﻟﺘﺎﻟﯿﺔ ﺗﻢ ﺗﺤ
اﻟﻤﺨﺎطﺮ داﺧﻞ ﻣﺆﺳﺴﺎﺗﮭﻢ وﻟﻜﻨﮭﻢ ﯾﻔﺘﻘﺮون اﻟﻰ اﻟﺨﺒﺮاء واﻟﻤﺤﺘﺮﻓﯿﻦ ﻓﻲ ھﺬا اﻟﻤﺠﺎل، وﻛﺬﻟﻚ ﻓﺎﻧﮭﻢ ﻻ ﯾﺘﺒﻌﻮن طﺮﯾﻘﺔ 
واﻟﺘﻘﻨﯿﺎت اﻟﻔﻌﺎﻟﺔ ﻓﻲ اﻟﺘﻌﺎﻣﻞ ﻣﻊ اﻟﻤﺨﺎطﺮ  ﻣﻨﻈﻤﺔ ﻟﻠﺘﻌﺎﻣﻞ ﻣﻊ اﻟﻤﺨﺎطﺮ. وﻛﺬﻟﻚ أظﮭﺮت ان اﻟﻤﻘﺎوﻟﻮن ﯾﺴﺘﺨﺪﻣﻮن اﻷدوات
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وھﻲ أدوات ﻣﻘﺒﻮﻟﺔ وذات ﻓﻌﺎﻟﯿﺔ وﺗﺄﺛﯿﺮ ﻓﻲ ﺻﻨﺎﻋﺔ اﻻﻧﺸﺎءات. ﻓﻲ اﻟﻮﺿﻊ اﻟﻄﺒﯿﻌﻲ ﯾﺄﺧﺬ اﻟﻤﻘﺎوﻟﻮن اﻟﻜﺜﯿﺮ ﻣﻦ ﻣﻌﺎﻣﻼت 
ﺒﺔ اﻟﺨﻄﺮ اﻟﺪاﺧﻠﯿﺔ واﻟﺨﺎرﺟﯿﺔ ﻓﻲ اﻟﺤﺴﺒﺎن اﺛﻨﺎء ﺗﻨﻔﯿﺬ ﻋﻤﻠﯿﺎﺗﮭﻢ اﻟﺘﺠﺎرﯾﺔ. ﯾﺴﺘﺨﺪم اﻟﻤﻘﺎوﻟﻮن اﻹﺟﺮاءات اﻟﻮﻗﺎﺋﯿﺔ اﻟﻤﻨﺎﺳ
ﻟﻠﻮﻗﺎﯾﺔ واﻟﺘﺨﻔﯿﻒ ﻣﻦ ﺗﺪاﻋﯿﺎت وﻗﻮع اﻟﻤﺨﺎطﺮ وھﻲ إﺟﺮاءات ﻓﻌﺎﻟﺔ وﻣﻘﺒﻮﻟﺔ داﺧﻞ ﺻﻨﺎﻋﺔ اﻻﻧﺸﺎءات
 1 CHAPTER 1 
INTRODUCTION 
1.1 INTRODUCTION 
Risk management can be generally described as a systematic means of observing areas of 
risk and identifying how these risks should be treated. It is a management tool which aims 
at determining the causes of risk and uncertainty, evaluating their impact, and creating 
appropriate risk management responses.  An effective risk management method can not 
only help to understand the types of risks to be faced, but also in managing these risks that 
might occur in different phases of a project. Due to its growing significance, today, risk 
management has been accepted as an essential requirement in most industries and for which 
a set of techniques have been created to manage the impacts that might be brought by the 
potential risks (Patrick XW Zou et al). 
In every industry, from IT related business, automobile or pharmaceutical industry, to the 
construction sector, the concept of risk management is used. Each industry has identified 
and developed their own Risk Management standards, but the overall idea of the risk 
management concept generally remains the same regardless of the industry (Gajewska et 
al, 2011). According to the Project Management Institute (PMI) (2004), one of the nine 
most crucial parts of project commissioning is project risk management. This shows that 
there is a strong relationship between project success and risk management. Although 
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managing risks is described as the most challenging area within construction management, 
its application is supported in all the projects in order to prevent negative consequences of 
the risks (Potts, 2008). 
 
1.2 STATEMENT OF THE PROBLEM 
Many industries have become more proactive and aware of using analyses in projects. 
Likewise, Risk Management has become a timely issue which is widely discussed across 
industries. However, with regard to the construction industry, risk management is not 
commonly used (Klemetti, 2006). More construction companies are starting to become 
aware of risk management, but are still not using any systematic approach aimed for 
managing risks. This contradicts the fact that the industry is trying to be more cost and time 
efficient as well as have more control over projects (Gajewska et al, 2011). Risk is 
associated to any project regardless the industry and thus Risk Management should be of 
interest to any project manager. Risks differ between projects due to the fact that every 
project is unique, especially in the construction industry (Gould and Joyce, 2002). 
However, there are still many practitioners that have not realized the importance of 
including risk management in the process of delivering the project. Even though there is 
an awareness of risks and their consequences, some organizations do not approach them 
with established Risk Management methods (Smith et al., 2006). Risks have a significant 
impact on a construction project’s performance in terms of cost, time and quality. The 
consequences of project risks are several times more severe in construction industries. As 
the size and complexity of projects have increased, the ability to manage risks throughout 
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the construction process has become one of the challenging management tasks for 
construction contractors (Kululanga, 2010). Compared with many other industries, the 
construction industry is subject to more risks due to the unique features of construction 
activities, such as long period, complicated processes, unpleasant environment, financial 
intensity and dynamic organization. Hence, taking effective risk management techniques 
to manage risks associated with variable construction activities, increasing costs and time 
delays and increasing contractual obligations has never been more important for the 
contractor (PXW Zou et al). Construction projects are becoming increasingly complex and 
dynamic in their nature, and the introduction of new procurement methods means that 
contractors have to rethink their approach to the way risks are treated within their projects 
and organizations (Carr, 2001). Previous research has found that these risks spread through 
the whole project life cycle and many risks occur at more than one phase, with the 
construction stage as the most risky phase, followed by the feasibility stage (PXW Zou et 
al). There is a lack of an accepted method of risk management among professionals in the 
construction industry compared with the financial, health and other professions all over the 
world (Mulholland 1999). There is no other industry that involves the proper application 
of business practices when compared to the construction industry. There are many variables 
in the construction industry and the complex relationships that exist between these 
variables must be considered so as to make sound business practices and decisions. The 
variable environment surrounding the construction industry requires complicated decisions 
to be made regarding the use of labor, materials and equipment. In addition, governmental 
influence and labor practices have a great influence on business decisions that must be 
made by the contractor (Abu Mousa, 2005). Construction projects usually include huge 
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capital investments, thus, tremendous emphasis is laid on a well formalized risk 
management process. But, due to the complexities involved in the construction industry, 
risks do occur and once the various construction risks start cropping up, meeting the budget 
expectations besides completing the project on time looks barely possible (Khaliluddin, 
2010).  
Thus, it can be said that risk is always present in the construction industry and it requires 
proper analysis and mitigation in order to avoid the contractor from the aftermath of cost 
overruns and delay. Risk in the construction industry can only be minimized but not 
completely eliminated because of complications in the construction projects. With rapid 
changes in the construction industry and aggressive owners seeking more from contractors 
over the past years, there are no surprises that the construction projects tend to involve 
legal actions when things go wrong. In other words contractors are facing more risk than 
before. As various parties including Owner, Contractor, Sub-Contractors, Consultant, and 
Material Suppliers etc are involved in a single project, risks has become crucial to be 
analyzed. Risk management has become an important part of the management process for 
any project. It is essential to understand where and when risks arise to avoid delays, 
conflicts, change orders etc. The main idea of risk management should be to manage the 
risks efficiently. There are simple principles that a contractor should follow in risk 
management which may include that he should be fully aware of all the risks that he may 
encounter during a project, he should have the necessary tools that are required to monitor 
and minimize them, and also the necessary risk attitude and resources to deal with. If the 
contractor neglects these principles, then there would be an evident case of project delay, 
confusion, ultimately causing substantial financial losses to the contractor. 
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Risk management therefore is an integral part of any construction industry particularly in 
a developing country like Saudi Arabia where there are massive construction projects to be 
handled in the future. The total value of ongoing projects in the GCC region currently 
stands at $2.62 trillion, with Saudi Arabia accounting for $875 billion which indicates that 
a lot of amount is invested in the construction industry (Construct Arabia .com). Thus risk 
management should be considered as an important aspect by the contractors in Saudi 
Arabia for their organizations in order to mitigate the risks which might occur and to 
prevent huge losses. Despite the importance of such an issue, researchers have not paid 
attention to it. Few researchers have carried out studies in Saudi Arabia regarding 
allocation of risk to contractors, owner, designer etc. but no researcher has addressed the 
management of risk which the contractors face  in Saudi Arabia. Thus, it can be said that 
this study is very important and beneficial as it attempts to investigate and reveal the risk 
management practices among construction contractors in Saudi Arabia. 
 
1.3 RESEARCH QUESTIONS 
1). Who in contractors organizations is responsible for studying risks in projects? 
2). What are the techniques that contractors in the Eastern Province of Saudi Arabia 
considers for evaluating risks in projects? 
3). What are the factors that contractors consider in the Eastern Province of Saudi Arabia 
as risks in projects? 
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4). What are the techniques that contractors in the Eastern Province of Saudi Arabia uses 
to manage risks in projects? 
 
1.4 RESEARCH OBJECTIVE 
The main objective of this study is to investigate how contractors in the Eastern Province 
of Saudi Arabia manage risks in their organizations. Specifically, the objectives of this 
study are to determine: 
1). The risk evaluation techniques and risk factors which contractors in the Eastern 
Province of Saudi Arabia evaluate to manage risk in projects  
2). The strategies which contractors in the Eastern province of Saudi Arabia design, 
implement and control to eliminate or mitigate risks in projects.   
 
1.5 SIGNIFICANCE OF THE STUDY 
The construction industry is subject to more risks and uncertainties than any other industry. 
Projects in construction involve hundreds or even thousands of interacting activities, each 
with cost, time, quality and sequencing problems. Each of these activities carries some 
risks and uncertainties and if these risks are not managed properly, losses will take place. 
To minimize these losses, risks and uncertainties must be identified, classified, analyzed 
and administered. The way these risks are allocated, their importance and their effects on 
the project will outline the best techniques to be used for managing risks associated with 
the construction industry. The construction industry in Saudi Arabia is one of the biggest 
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and fastest growing industries, especially with the new discoveries of oil and natural gas 
fields. In 1998, the construction industry in Saudi Arabia employed 16% of the total labor 
force and accounted for on estimated 8.7% and approximately 8% of GDP (at current 
prices) in 1990 and 2000 respectively ( The Economist Intelligence Unlimited, 2001, 
seventh Development Plan, 2000). The Ninth Development Plan for the Kingdom of Saudi 
Arabia sets out plans to invest SAR 1,444 billion (US $385 billion) in social and economic 
infrastructure between 2010 and 2014 (Construct Arabia.com). Saudi Arabia has been 
experiencing a large construction boom but the construction industry, due to its special 
nature, is exposed to a number of risks. The contractor is the first one who encounters these 
risks and if he could not get over them, he would fail and nobody would benefit. Although 
there were no exact statistics, but, a sample conducted by the Makkah province, shows that 
projects defaulted and failed in 18% of the government projects (Bajaber, 2012). Abdul 
Rahman Al Zamil, chairman of Riyadh chamber of commerce and industry, said banks in 
the largest Arab economy have been more reluctant to provide loans after an increase in 
contractors' debt to one of its highest levels at end-2012. "In 2013, we expect the debt 
Figures will be much higher. This is discouraging banks from providing loans to 
contractors in the kingdom," he told a construction conference in Riyadh, according to the 
Arabic language daily Al Madina. In such a situation, all indications show that the value 
of failing projects in 2013 will be nearly double the 2012 value, which officials estimated 
at SAR 40 billion (www.zawya.com, Nov 26 2013). Construction work has dropped 30 
percent this year compared to last year’s Figures due to a rise in the prices of building 
material and a shortage in manpower, Saudi contractors told local media. They indicated 
that the contracting sector is facing a crisis categorized by a labor shortage and increase in 
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the prices of construction provisions. Abdel Aziz Al-Hanafi, an engineer and former 
chairman of the contractors committee at the Jeddah Chamber of Commerce and Industry 
(JCCI), said that the sector is experiencing an unprecedented state of recession, which 
stands at 30 percent compared to the 20 percent figure registered last year 
(www.arabnews.com, 17 September 2013). Thus, it can be said that although there is a lot 
of construction being carried out in Saudi Arabia, there are different risks arising which are 
causing loss, delays and failures to the contractors.  This study will shed some light on 
assessing the risk management practices of construction contractors in Saudi Arabia. Risk 
assessment in construction in Saudi Arabia is a new concept. This study will help to 
identify the current risk management practices of construction contractors in Saudi Arabia 
and will help the contractors to understand the importance of risk management and how 
effective they are in managing the risks that are coming from project. It will help 
contractors minimize losses and to save the extra costs which they might incur by better 
understanding how these risks are allocated and dealt with. It will also help the local 
contractor’s identify the best approach to deal with the risks not only coming from the 
project but also the risks coming from within his organization, subcontractors, man power, 
vendors, government etc. 
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1.6 SCOPE AND LIMITATIONS 
This research will help to understand the risk management practices of construction 
contractors in Saudi Arabia.  
 This study will be carried out in the Eastern Province of Saudi Arabia due to the 
limitations of time and cost, but the results and conclusions can be applied to the 
construction industry in other areas of Saudi Arabia because of the similarities of 
the rules, regulations and business environment. Moreover, most of the large 
construction contractors have offices in other areas of Saudi Arabia. Because of the 
above reasons and for the purpose of this study, the words Easter Province of Saudi 
Arabia and Saudi Arabia will be used interchangeably. 
 This study will be limited to the Grade 1, 2, and 3 contractors as per classified by 
Ministry of Municipal and Rural Affairs in the Eastern Province of Saudi Arabia. 
This is because these are the large contractors who undertake huge projects and 
thus will be dealing with high risks. 
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2 CHAPTER 2 
LITERATURE REVIEW 
2.1 INTRODUCTION 
The first part of this chapter defines and explains the basic concepts such as risk, certainty 
and uncertainty. These concepts are linked not only to risk management but, they are an 
integral part of the conditions and decision making process as such. People make decisions 
every day, in private life, in all kinds of business organizations, fields of industry, and on 
all levels of the business cycle. It could easily be said that human life is one endless 
sequence of decision-making. Most simple decisions are reached spontaneously without 
much thought and analysis. However, a certain number of complex, even very complex 
decisions depend upon the systematic study of many factors of influence, adequate and 
quality information, choosing among numerous alternatives, and using suitable models and 
techniques for choosing the optimum, i.e. the most favorable alternative. The second part 
of this chapter explains what is risk management and since when it is being used. It will 
explain how different researchers have described risk management in the construction 
industry. The third part of this chapter will discuss the risk management process. As risk 
management is a very critical issue, it cannot be carried out haphazardly but, should follow 
a systematic approach in order to be effective. The fourth part of this chapter contains 
previous similar studies that have been carried out in 10 different countries. Risk 
management has been considered a very significant issue in many countries and a lot of 
research has been done to understand how risk management should be carried out and what 
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parameters should be considered in order to make risk management effective and to prevent 
the potential losses that might occur. 
 
2.2 RISK 
Decision-making occurs under conditions of certainty, risk or uncertainty. Certainty is a 
condition in which all the factors of influence can be quantified and where the use of 
adequate decision-making methods results in an exactly predictable outcome. This happens 
very rarely and is faced only in closed systems. Construction practically never runs under 
conditions of certainty. If two or more alternatives are to be decided among, in which all 
the factors of influence cannot be quantified, then decision-making occurs under conditions 
of risk or uncertainty. A decision is made under conditions of risk if the decision-maker is 
able to assess rationally or intuitively, with a degree of certainty, the probability that a 
particular event will take place and using his information about similar past events or his 
personal experience as a basis for the current decision Ceric (2003). 
The Oxford Dictionary of Current English defines risk as a chance or possibility of loss or 
adverse consequences. Jaafari (2001) defined risk as the exposure to loss/gain, or the 
probability of occurrence of loss/gain multiplied by its respective magnitude. Events are 
said to be certain if the probability of their occurrence is 100% or totally uncertain if the 
probability of occurrence is zero percent. In between these extremes the uncertainty varies 
quite widely.  Chapman and Cooper (1983) define risk as exposure to the possibility of 
economic or financial loss or gains, physical damage or injury or delay as a consequence 
of the uncertainty associated with pursuing a course of action. Yoe (2000) defined risk as 
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a characteristic of a situation, action, or event in which a number of outcomes are possible, 
the particular one that will occur is uncertain, and at least one of the possibilities is 
undesirable. Wideman (1986) defined risk as a chance of certain occurrences adversely 
affecting project objectives. It is the degree of exposure to negative events, and their 
probable consequences. Zayed and Chang (2002) defined risk as the presence of potential 
or actual constraints that could stand in the way of project performance, causing partial or 
complete failure either during construction or at the time of use. Liem and Ludin (1997) 
define risk as the occurrence of an event that has consequences or impacts on projects. 
Greene (2001) stated that there is no all-encompassing definition of risk and defined risk 
as a product of hazard and exposure where hazard is the way in which an event can cause 
harm and exposure is the extent to which likely recipient of harm can be influenced by the 
hazard. According to Smith (1999), risk exists when a decision is expressed in terms of a 
range of possible outcomes and when known probabilities can be attached to the outcomes. 
Researchers in construction industry define risk in a similar fashion but in accordance to 
the characteristics of the construction industry: 
Kangari (1995) defined risk as an occurrence that can effectively change, both adversely 
and positively the outcome of all construction projects. Erikson (1979) defines risk in 
construction as exposure to possible economic loss or gain arising from involvement in the 
construction process. Jaafari and Schub (1990) define risk as the presence of potential or 
actual construction that could stand in the way of project performance causing partial or 
complete failure either during construction and commissioning or at the time of utilization. 
Al Bahar and Crandall (1990) define risk as the exposure to the chance of occurrence of 
events adversely or favorably affecting project objectives as a consequence of uncertainty. 
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Hayes (1986) stated that risk and uncertainty are inherent in all construction work no matter 
what the size of the project.  
Risk has been defined in various ways by many researchers in order to understand the 
nature and importance of it to the construction market. Thus it can be concluded that risks 
are inevitable in all the construction projects and the prime objective is to establish a good 
risk management agenda, thereby relieving contractors from huge cost over-runs and 
delays. Risks are not the ones to be ignored straight away as they affect the progress of the 
project by inducing cost and time overruns. Now, the cost overrun and time extension 
means loss to at least one of the members of the contracting party, which in this study is 
the contractor. Risks in construction projects need to be anticipated well in advance but, 
despite that sometimes unexpected risks creep in to the project affecting the progress, so, 
one should be prepared. The effective and efficient way of managing projects will depend 
on the thorough understanding of the risks and its eventualities. 
 
2.3 RISK MANAGEMENT 
Risk management is a discipline for living with the possibility that future events may cause 
adverse effects (Flanagan and Norman, 1993). In the global sense, risk management is the 
process that, when carried out, ensures that all that can be done will be done to achieve the 
objective of the project, within the constraints of the project (Clark et al, 1990). The basic 
goal of project management is to realize the project within the predicted time, planned costs 
and satisfactory quality. Contrary to this is project realization under conditions of 
uncertainty, and when the outcomes of all foreseen events cannot be predicted with 
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certainty. This is what makes it necessary to turn uncertainty into risk and to manage that 
risk (Cleric, 2003). 
The topic of risk management has been important ever since the early age of humans on 
earth. According to Grier (1981), the first signs of risk management dated back as far as 
3200BC in the Tigris-Euphrates valley with a group of people called the Asipu. One of 
their functions was to act as risk consultants. Their procedure would be to identify the 
important dimensions of the problem, propose alternative solutions, and collect data on the 
likely outcome. Their data sources were signs from Gods. According to Mills (2001), risk 
management is not new, nor does it employ black box magical techniques. Traditionally it 
has been applied instinctively, with risks remaining implicit and managed by judgment, 
and informed by experience.  
Risk management is generally regarded as a management tool with the objective of 
identifying the sources of risks and uncertainties, determining their impact, and stating 
mitigation steps (Uher, 2003). A systematic process of risk management which starts with 
risk classification, risk identification, risk analysis, and risk response and will assist in 
understanding not only the prevalent risks but also in managing the risks for optimizing 
project success. (Berkeley et al., 1991). Kahkonen and Huovlla (1999) define systematic 
project risk management as advanced preparation and decision making for minimizing the 
consequences of possible adverse future events and, on the contrary, to maximize the 
benefits of positive future events. Flanagan, R. (1999) defines a risk management program 
as a system which aims to identify and quantify all risks to which the business or project is 
exposed so that, a conscious decision can be taken on how to manage the risks. He added 
that the risk management system must be practical, realistic and cost effective.  
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According to Akintoye (1997), construction risk is generally perceived as events that 
influence project objectives of cost, time and quality. Analysis and management of risk in 
construction depend mainly on intuition, judgment and experience. Because of the lack of 
knowledge and doubt on the suitability of risk analysis procedures, formal and systematic 
risk analysis and management procedures are rarely used in the construction industry. 
Hayes et al, (1986) state that the construction industry is one of the most dynamic, risky 
and challenging businesses. However, the industry has a very poor reputation for managing 
risk, with many major projects failing to meet deadlines and cost targets. This is influenced 
greatly by variations in weather, productivity of labor and plant, and quality of material. 
All too often, risks are either ignored, or dealt with in a completely arbitrary way; simply 
adding 10 per cent contingency onto the estimated cost of a project is typical. Bing et al. 
(1999), state that a systematic approach to risk management is not a widely-spread practice 
in the construction industry due to the complex nature and involvements of this industry. 
According to Khaliluddin (2010), risk management is an art of identifying, analyzing, and 
creating ways to tackle the potential risks arising out of any project in the construction 
industry. According to Baker et al (1999), formal risk management in construction has 
become an integral process only in the past few decades. The reason for this is the rapid 
advancement of technology regarding risk and its management. Therefore risk has become 
a specialized subject in itself. 
According to Godfrey, (1996), the systematic risk management program helps to: 
• Identity, assess, and rank risks, and make the risks explicit. 
• Focus on the major risks of the project. 
• Make informed decisions on the provision for adversity. 
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• Minimize potential damage if the worst scenario happens. 
• Control the uncertain aspects of construction projects. 
• Clarify and formalize the company's role and the roles of others in the risk management 
processes 
• Identity the opportunities to enhance project performance 
Miller (2001) states that systematic risk management is expecting the unexpected. It is a 
tool which helps control risks in construction projects and it has the following advantages:  
• Questions the assumptions that most affect the success of your project 
• Concentrates attention on actions to best control risks 
• Assesses the cost benefit of such actions 
Many researchers have described the benefits of risk management, some of which will be 
discussed in this study. According to Smith et al (2006), to maximize the efficiency of risk 
management, the RMP should be continuously developed during the entire project. In this 
way, risks will be discovered and managed throughout all the phases. According to Perry 
(1986), the benefit of working with risk management is increased level of control over the 
whole project and more efficient problem solving processes which can be supported on a 
more genuine basis. It results from an analysis of project conditions already in the 
beginning of the project. According to Thomas (2009), the benefits from RM are not only 
observed for the project itself, but also for the actors involved. The main incentives are 
clear understanding and awareness of potential risks in the project. In other words, risk 
management contributes to a better view of possible consequences resulting from 
unmanaged risks and how to avoid them. According to Cooper et al (2005), risk 
management provides a procedure which can reduce possible and sudden surprises.  
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Within the risk management, three approaches can be distinguished based on a company’s 
approach. The first one is the risk-natural firm which does not invest much in risk 
management but is still aware of the most important risks. The second approach is the risk-
averse, where no investments are made in order to reduce the probability of occurrence of 
risk. The last one is the risk-seeker where the organization is prepared to face all risks and 
is often called gambler. In the long term, the risk-seeking companies can get a lower 
profitability compared to risk-natural firms. This is because of the large investments and 
losses when repeating the risk management processes over and over again to ensure all 
risks have been managed before the risks actually occurs (Winch, 2002). Different attitudes 
towards risk can be explained as cultural differences between organizations, where the 
approach depends on the company's policy and their internal procedures (Webb, 2003).  
 
2.4 RISK MANAGEMENT PROCESS 
The management of risk is a continuous process and should span over all the phases of the 
project (Smith, 1999). Risks and their effects should be observed on all the key sites of 
decision-making throughout the project and by all the participants in the decision-making 
process. Throughout the project's life cycle it is necessary to continuously identify causes 
that may have a detrimental effect on the project, analyze their possible adverse 
consequences and prepare a response for it. The investor and his project manager have the 
greatest responsibility for identifying risks, analyzing them and responding to them. Project 
managers should do all they can to realize the project, undertake activities that decrease or 
eliminate the effects of risk or uncertainty. Thus, risk management is inseparable from 
project management and cannot be viewed as a separate activity (Ceric, 2003). An effective 
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risk management technique assists in understanding not only the prevalent risks but also in 
managing the risks for optimizing project success. Moreover, risk management methods 
are mostly targeted to construction projects which are extremely risky with highly 
inflexible risk management (Khaliluddin, 2010). 
A number of variations of risk management process have been proposed. According to Raz 
& Michael (2001), risk management is a process consisting of two main phases: risk 
assessment, which includes identification, analysis and prioritization, and risk control 
which includes risk management planning, risk resolution and risk monitoring planning, 
tracking and corrective action. Ahmed et al (1999), defined the risk management as a 
formal orderly process for systematically identifying, analyzing, and responding to risk 
events throughout the life of a project to obtain the optimum or acceptable degree of risk 
elimination or control. Shen (1997), suggested a systematic process including risk 
identification, risk analysis and risk response, where risk response has been further divided 
into the four actions: risk retention, risk reduction, risk transfer and risk avoidance. 
According to the Project Management Body of Knowledge (PMI, 1996), risk management 
forms one of the so-called nine functions of project management (the other eight being 
integration, communications, human resources, time, cost, scope, quality and procurement 
management). The traditional view is that these functions should form the basis of planning 
and that each should be the focus of attention in each phase of the project. It presented four 
phases of the risk management process: identification, quantification, responses 
development and control. According to Mead (2007), risk management process can be 
implemented in the fundamental stages of the project to gain more momentum in avoiding 
the uncertainties and risks at the very early stages of the project. Risk identification and 
19 
 
management has become increasingly important for all kinds of commercial organizations 
operating in today’s environment. In any Risk management process, there are four steps 
leading to risk control. Risk management process needs a thorough monitoring and review 
to help negotiate the detrimental effects of risks on construction projects. The initial step 
is to identify the risks, followed by analyzing, evaluating, and treating the risks. Analyzing 
risks leads to identifying existing controls like determining consequences, determining 
likelihood, and determining level of risk. The next set of actions involves evaluating risks 
by comparing against criteria and setting priorities. The final step involves identifying and 
assessing options in order to prepare and implement risk mitigation plans.  Dembo & 
Freeman (1998), suggested that risk management measures the potential changes in value 
that will be experienced in a portfolio as a result of differences in the environment between 
now and some point of time in future. Flanagan & Norman (1993), suggested that the risk 
management system must be practical, realistic and cost effective. The depth to which one 
analyzes risk obviously depends upon ones circumstance. The importance to be placed on 
a structured risk analysis can be judged based only on ones circumstances. Conventional 
education does little to foster an awareness of how unpredictable reality can be. 
According to Simmons (1998), it is possibilities that can be accommodated. It is the 
management's job to do the planning that will accommodate the possibilities. The customer 
is the final judge, but internal goals should be to a higher level than customer expectations. 
Risk management as a shared or centralized activity must accomplish the following tasks: 
a. Identity concerns. 
b. Identify risks & risk owners. 
c. Evaluate the risks as to likelihood and consequences. 
d. Assess the options for accommodating the risks. 
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e. Prioritize the risk management efforts. 
f. Develop risk management plans. 
g. Authorize the implementation of the risk management plans. 
h. Track the risk management efforts and manage accordingly. 
Grammer and Trollope (1993) realized the cyclical risk management process and divided 
them into 5 phases: 
a. Identify risks 
b. Analyze risks 
c. Reduce risks 
d. Plan against and manage risks 
e. Review risks 
Chapman and Ward (1997) outlined a generic risk management process consisting of nine 
phases: 
a. Define the key aspects of the project; 
b. Focus on a strategic approach to risk management; 
c. Identify where risks may arise; 
d. Structure the information about risk assumption and relationships; 
e. Assign ownership of risks and responses; 
f. Estimate the extent of uncertainty; 
g. Evaluate the relative magnitude of the various risks; 
h. Plan response; 
i. Manage by monitoring and controlling execution. 
According to Carter et al. (1994), the risk management process consists of 6 phases that 
cyclically repeat themselves: 
a. Risk identification and documentation 
b. Risk quantification and classification 
c. Risk modelling (often called risk analysis) 
d. Risk reporting and strategy development 
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e. Risk mitigation, reduction and/or optimization 
f. Risk monitoring and control 
In this study the risk management process which is used consists of risk identification, risk 
analysis and risk response which are discussed in the following parts. 
2.4.1 RISK IDENTIFICATION 
This is the first stage in risk management and it entails capturing all the potential risks that 
could arise within the project. It is commonly acknowledged that of all the stages of risk 
management process, risk identification stage has the largest impact on the accuracy of any 
risk assessment (Chapman, 1998). Risk management always starts with risk identification, 
which may be considered the most important phase of the risk management process (Smith, 
1998). To facilitate risk identification, risks can also be broadly categorized as controllable 
and uncontrollable risks (Flanagan and Norman, 1993). Further, controllable risks are those 
risks which a decision maker undertakes voluntarily and whose outcome is, in part, within 
our direct control; and uncontrollable risks as those risks which we cannot influence (Chege 
& Rwelamila, 2000). Risk identification consists of determining which risks are likely to 
affect the project and documenting the characteristics of each. Risk identification is not a 
onetime event; it should be performed on a regular basis throughout the project (PMI, 
1996). The identification of risks consists of a method used to generate risks, and guidance 
on what those risks should look like when written down (Isaac, 1995). Risk identification 
should address both internal and external risks. Internal risks are things that the project 
team can influence, such as staff assignments and cost estimates. External risks are things 
beyond the control or influence of the project team, such as government actions. In project 
context, risk identification is also concerned with opportunities (positive outcomes) as well 
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as threats (negative outcomes) (PMI, 1996). A failure to recognize the existence of one or 
more potential risks may result in a disaster or foregoing an opportunity for gain resulting 
from proper corrective action (Enshassi & Mayer, 2001). According to Abu Mousa (2005), 
when attempting to identify risk, it is rather like trying to map the world. Maps of the world 
tend to be centered on the location of the map maker. Much of the world is not visible from 
where you stand. Some territory which is familiar and obvious to you may not be obvious 
to everyone. Similarly, looking at a large project from the top, with multiple layers of 
planning, complex vertical and horizontal interactions, and sequencing problems, 
resembles looking into the world map through a fog. Management's ability to influence the 
outcome is limited to what they can see. The great temptation is to focus upon what should 
happen, rather than what could happen. A clear view of the event is the first equipment, 
focusing on the sources of risk and effect of the event (Flanagan & Norman, 1993). While 
extensive catalogues of risk can be devised, these are always likely to be incomplete and 
therefore inadequate. This may lead to decision-makers failing to consider the full spectrum 
of potential risks for a project. Developing categories of risk is one way of identifying risks 
so that this danger can be minimized (Enshassi & Mayer, 2001). Thus, risk identification 
can be described as a process of compiling a list of risks that are important for a particular 
project. To form this list, it is first necessary to research the potential sources of risk, 
adverse events that include risk, and the unfavorable effects of an undesirable scenario. 
2.4.2 RISK ANALYSIS 
Risk analysis, a component of the risk management process, deals with the causes and 
effects of events which cause harm. The aim behind such analysis is a precise and objective 
calculation of risk. To the extent that this is possible, it allows the decision making process 
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to be more certain (Estate Management Manual, 2002). The essence of risk analysis is that 
it attempts to capture all feasible options and to analyze the various outcomes of any 
decision. For building projects, clients are mainly interested in the most likely price, but 
projects do have cost over-runs and, too frequently, the 'what if' question is not asked 
(Flanagan & Norman, 1993). The use of risk analysis gives an insight into what happens if 
the project does not proceed according to plan. When active minds are applied to the best 
available data in a structured and systematic way, there will be a clearer vision of the risks 
than would have been achieved by intuition alone (Flanagan & Norman, 1993). Risk 
analysis can be described as short listing risks with the highest impact on the project, out 
of all threats mentioned in the identification phase (Cooper et al. 2005). 
In the analysis of the identified risk, two categories of methods – qualitative and 
quantitative – have been developed. The qualitative methods are most applicable when 
risks can be placed somewhere on a descriptive scale from high to low level. The 
quantitative methods are used to determine the probability and impact of the risks identified 
and are based on numeric estimations (Winch, 2002). Companies tend to use a qualitative 
approach since it is more convenient to describe the risks than to quantify them 
(Lichtenstein, 1996). In addition, there is also one approach called semi-quantitative 
analysis, which combines numerical values from quantitative analysis and description of 
risk factors, the qualitative method (Cooper et al. 2005). 
Various risk analysis techniques, adapted from (Ward and Chapman, 1997) are shown 
below in Table 2.1. 
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Table 2.1 Classification of risk analysis methods 
Risk Analysis 
Qualitative Quantitative 
a. Direct judgment 
b. Ranking options 
c. Comparing options 
d. Descriptive analysis 
a. Probability analysis 
b. Sensitivity analysis 
          c.    Scenario analysis          
d.  Simulation analysis 
 
 
2.4.3 RISK RESPONSE 
This third step of the RMP indicates what action should be taken towards the identified 
risks and threats. The response strategy and approach chosen depend on the kind of risks 
concerned (Winch, 2002). Other requirements are that the risk needs to have a supervisor 
to monitor the development of the response, which will be agreed by the actors involved 
in this risk management process (PMI, 2004). Each identified risk, depending on the level 
of risk exposure, is classed as unacceptable, undesirable, acceptable or negligible. This 
classification affects the decision about how to respond to it (Smith, 1999). Winch (2002) 
describes that sometimes it is difficult to take a decision based on too little information. 
This may be avoided by waiting until the appropriate information is available in order to 
deal with the risk. This way of acting is called “Delay the decision” but this approach is 
not appropriate in all situations, especially when handling critical risks. 
2.4.3.1   RISK AVOIDANCE / PREVENTION 
If the risk is classified as bringing negative consequences to the whole project, it is of 
importance to review the projects aim. In other words, if the risk has significant impact on 
the project, the best solution is to avoid it by changing the scope of the project or, in the 
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worst scenario, cancel it. There are many potential risks that a project can be exposed to, 
and which can impact its success (Potts, 2008). This is why risk management is required 
in the early stages of a project instead of dealing with the damage after the occurrence of 
the risk (PMI, 2004). 
The avoidance means that by looking at alternatives in the project, many risks can be 
eliminated. If major changes are required in the project in order to avoid risks, Darnall and 
Preston (2010), suggest applying known and well developed strategies instead of new ones, 
even if the new ones may appear to be more cost efficient. In this way, the risks can be 
avoided and work can proceed smoothly because strategy is less stressful to the users. 
Cooper et al. (2005) list some activities that can help to avoid potential risk: 
 More detailed planning 
 Alternative approaches 
 Protection and safety systems 
 Operation reviews 
 Regular inspections 
 Training and skills enhancement 
 Permits to work 
 Procedural changes 
 Preventive maintenance 
2.4.3.2   RISK REDUCTION / MITIGATION 
By having an overview over the whole project it is easy to identify problems which are 
causing damage. In order to reduce the level of risk, the exposed areas should be changed 
(Potts, 2008). This is a way of minimizing the potential risks by mitigating their likelihood 
(Thomas, 2009). One way to reduce risks in a project is to add expenditures that can provide 
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benefits in the long term. Some projects invest in guarantees or hire experts to manage 
high-risk activities. Those experts may find solutions that the project team has not 
considered (Darnall and Preston, 2010). 
Mitigation strategies can, according to Cooper et al. (2005), include: 
 Contingency planning 
 Quality assurance 
 Separation or relocation of activities and resources 
 Contract terms and conditions 
 Crisis management and disaster recovery plans 
Those risks which should be reduced can also be shared with parties that have more 
appropriate resources and knowledge about the consequences (Thomas, 2009). Sharing can 
also be an alternative, by cooperating with other parties. In this way, one project team can 
take advantage of another’s resources and experience. It is a way to share responsibilities 
concerning risks in the project (Darnall and Preston, 2010). 
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2.5 PREVIOUS STUDIES IN OTHER COUNTRIES 
Risk management is not a new concept and is being carried out since many years. 
Construction industry is very ambiguous due to the complex activities it involves and the 
potential risks it carries. Due to its importance many studies have been carried out in many 
countries to identify the best risk management approach in order to overcome the aftermath 
of the risks which if incurred can cause huge loss in terms of both time and money to all 
the participants in the construction industry. In this section, similar studies carried out 
previously in Saudi Arabia and 10 other countries will be discussed. The objective of each 
study, the methodology they adapted in order to achieve their objective and the findings of 
their study will be discussed. Two studies carried out in Saudi Arabia, one in Kuwait, 
U.A.E, Palestine, U.S, Pakistan, China, Malaysia, Indonesia and Thailand will be discussed 
below. 
2.5.1 RISK MANAGEMENT IN CONSTRUCTION PROJECTS FROM 
CONTRACTORS AND OWNERS PERSPECTIVES IN PALESTINE 
(Jaser, 2005) 
The main objectives of this study were to identify the key risk factors and to investigate 
the severity and the allocation of each identified risk factor according to the perspectives 
of contractors and owners and also to examine the risk management actions efficiency that 
are applied in the industry. 
In order to achieve the objectives of the study a closed-ended questionnaire with interview 
was used to collect data from Construction professionals of the Palestine construction 
industry. 
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A draft questionnaire, with 36 risk factors was prepared from literature. Content validity 
was conducted by sending the draft questionnaire with covering letter to six experts to 
evaluate the content validity of questionnaire, to check readability, offensiveness of the 
language and to add more factors and information if needed. As a result, 12 additional 
factors were added and 4 were omitted to reflect the nature of construction industry in Gaza 
Strip. Thus, a total of 44 factors were included in the final questionnaire and distributed. 
The findings from the questionnaire indicated that the top 10 most significant risk factors 
that the construction contractors of Palestine are mostly concerned with are Financial 
failure of the contractor as the top most significant risk followed by Closure, Defective 
design (incorrect), Delayed payments on contract, Poor communication between involved 
parties, Unmanaged cash flow, Awarding the design to unqualified designers, 
Monopolizing of materials due to closure and other unexpected political  conditions, 
Inflation and Supplies of defective materials as the 10th most significant risk. The 10 risk 
factors in the order of priority that the construction contractors of Palestine are less 
concerned with are Design changes, Undefined scope of working, Inaccurate project 
program, Adverse weather conditions, Ambiguity of work legislations, Actual quantities 
differ from the contract quantities, Difficulty to get permits, Environmental factors, Rush 
bidding and finally New governmental acts or legislations as the least significant risk 
factor. 
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2.5.2 RISK AND ITS MANAGEMENT IN KUWAIT CONSTRUCTION 
INDUSTRY: A CONTRACTORS PERSPECTIVE (Kartam et al, 2001) 
The objective of this paper was to identify the attitude of large Kuwaiti contractors towards 
construction risk. This paper was concerned with the assessment and allocation of risk and 
also investigated the most effective approaches towards preventing or minimizing 
construction risks. 
The objectives were achieved by collecting the responses using questionnaire through 
guided interviews with major contractors in the Kuwaiti construction industry. 
A total of 26 risk factors were included in the questionnaire without any particular order. 
These risk types were generated based on extensive literature review and consultation with 
the key local experts who participated in the survey. The results obtained from the 
questionnaire indicated that the 5 most significant risk factors in the order of priority that 
the contractors in Kuwait construction industry fear and are highly concerned with are 
financial failure either of the contractor or owner or sub-contractor as the moist significant 
risk followed by, Delayed payment on contract, Labor, equipment and material 
unavailability, defective design and finally Coordination with the sub-contractor as the 5th 
most significant factor. The 5 risk factors in the order of priority that the contractors in 
Kuwait construction industry are less feared and concerned with are government’s acts, 
Accidents/safety, Acts of God, Adverse weather condition and the least concerned risk is 
Labor disputes. 
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2.5.3 CONTRACT RISK ALLOCATION IN SAUDI ARABIAN 
CONSTRUCTION PROJECTS (Khaliluddin, 2010) 
The objective of this study was firstly, to identify the potential construction risks in the 
Saudi Arabian Construction Industry and allocate the construction risks to the concerned 
party, which could be the contractor, owner or consequential sharing. Secondly, to assess 
the significance of these construction risks in the Saudi Arabian Construction industry. 
The results to achieve the objective were obtained by sending questionnaire to the 
contractors of Saudi Arabia. 
A total of 36 risk factors were identified through an extensive literature review and were 
included in the questionnaire. The results of this study indicated that the top 10 most 
significant risk factors that the contractors of Saudi Arabia are mostly concerned with are 
Poor quality of work at the top followed by Owners’ unreasonably imposed tight schedule, 
Change of design required by owners, Quality problems of supplier material, Low 
productivity of labor and equipment, Accidents during construction, Delay of material 
supply by suppliers, Defective design, Deficiencies in drawings and specifications and 
finally Lack of scope of work definition by the owner as the 10th most significant factor. 
The 10 risk factors in the order of priority that the contractors of Saudi Arabia are less with 
concerned are Owners’ improper intervention, Owners’ delayed payment to contractors, 
Unfairness in tendering, Difficulty in claiming insurance compensation, War threats and 
political instability, Changes in laws and regulations, Subcontractors’ poor performance, 
Criminal acts, Conflicts due to differences in culture and the least concerned factor is 
Corruption and bribes.  
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2.5.4 ASSESSMENT OF RISK MANAGEMENT PERCEPTIONS AND 
PRACTICES OF CONSTRUCTION CONTRACTORS IN SAUDI 
ARABIA (Salman, 2004) 
The objective of this study was to investigate the assessments and management of 
construction risks. In particular, to identify the perception and attitude of the construction 
contractors towards allocation of risks, risk importance and their effects on the project. 
In order to achieve the objectives of the study a questionnaire was chosen as the principal 
survey method. The questionnaire was sent to the construction contractors of Saudi Arabia 
in order to get their responses. 
A total of 25 risk factors were identified based on extensive literature review and were 
included in the questionnaire. The findings from the questionnaire indicated that the top 10 
most significant risk factors that the construction contractors of Saudi Arabia are mostly 
concerned with are Quality of work as the top most significant risk followed by Delayed 
payment on contract, Financial failure, Scope limitation and work definition, Labor, 
material and equipment availability, safety / accidents, change order negotiations, 
Accuracy of project program, Contractors Competence and Site access as the 10th most 
significant factor. The 10 risk factors in the order of priority that the construction 
contractors of Saudi Arabia are less concerned with are Delayed dispute resolution, labor 
and equipment productivity, Permits and regulations, Third party delays, Actual quantities 
of work, Changes in government regulations, Coordination with subcontractors, Acts of 
God, Labor disputes and finally Adverse weather conditions as the least important risk 
factor. 
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2.5.5 RISK MANAGEMENT PERCEPTIONS AND TRENDS OF U.S. 
CONSTRUCTION (Roozbeh, 1995) 
The objective of this study was to present the perception of the typical large U.S. contractor 
towards construction risk by providing insight into the current attitudes of U.S. contractors 
for construction risk allocation and examining the importance of different risk factors. 
In order to achieve the objectives of the study, a questionnaire was sent to collect data from 
large contractors of the US construction industry. The questionnaire utilized by this survey 
is based on the survey conducted by ASCE during a conference on construction risk and 
liability sharing held in Scottsdale, Ariz. in January 1979. The purpose of that survey was 
concerned with the identification and allocation of risk. 
A total of 23 risk factors were included in the questionnaire and some of the questions in 
the ASCE survey were combined into one question. Most questions are similar to the ASCE 
questions, while a fraction are the consolidation of two or more questions. The only 
question that has no counterpart in the ASCE survey is Defensive Engineering. The 
findings from the questionnaire indicated that the top 7 most significant risk factors that 
the construction contractors of US are mostly concerned with are Defective design as the 
most significant risk followed by Safety, Quality of work, Delayed payment on contract, 
Contract-delay resolution, Changes in work and 7th most important risk factor as Change-
order negotiations. The 7 risk factors in the order of priority that the construction 
contractors of US are less concerned with are Defensive engineering, Labor disputes, Site 
access / right of way, Defective materials, Acts of God, Permits and ordinances Changes 
in government regulations as the lest significant risk factor. 
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2.5.6 RISK ASSESSMENT AND ALLOCATION IN THE UAE 
CONSTRUCTION INDUSTRY (Sameh, 2008) 
The main objective of this paper is to identify and assess the significant risks in the UAE 
construction industry based on their risk rating (impact and probability). The paper also 
compares the perspectives of local and international companies working in the UAE. 
Moreover, this research addresses the proper allocation of risks to the appropriate 
contracting party. 
The objectives of the study were achieved by sending questionnaire to the construction 
professionals associated with the UAE construction industry. The completed responses 
were collected either personally, or received through regular postal mails, e-mails, and 
faxes.  
A total of 42 risk factors were identified based on extensive literature review and were 
included in the questionnaire. The findings of the questionnaire indicated that the top 10 
most significant risk factors that the construction professionals of UAE are mostly 
concerned with are Inflation and sudden changes in prices as the top followed by Owners’ 
unreasonably imposed tight schedule, Subcontractors’ poor performance, Delay of material 
supply by suppliers, Change of design required by owners, Owners’ improper intervention, 
Shortage in manpower supply and availability, Delays in approvals, Lack or departure of 
qualified staff and the 10th factor as Shortage in material supply and availability. The 10 
risk factors in the order of priority that the construction professionals in UAE are less 
concerned with are Accidents during construction, Labor strikes and disputes, Changes in 
laws and regulations, Owners’ sudden bankruptcy, Corruption and bribes, Conflicts due to 
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differences in culture, War threats and political instability, Unexpected inclement weather, 
Substance abuse and finally Criminal acts as the least important. 
2.5.7 IDENTIFICATION OF RISK MANAGEMENT SYSTEM IN 
CONSTRUCTION INDUSTRY IN PAKISTAN (Rafiq, 2013) 
The main objectives of this paper were to identify and prioritize common risks, 
management techniques to address those risks, the current status of the implementation of 
risk management systems in organizations, and barriers to effective risk management in 
the Pakistan construction industry. 
The findings of the study were obtained using a questionnaire survey and interviews with 
key participants in the construction industry of Pakistan.  
 
A total of 20 major risks were identified using extensive literature review and input of 
experts from the pilot survey which was conducted to check the applicability of the 
questionnaire in the local environment in Pakistan. The results show that the five most 
important project risks in order of priority are financial factors as most significant risk 
followed by economic factors, quality, premature failure of facility and finally the 5th most 
significant factor that the contractors in Pakistan are more concerned with is lack of 
planning and management. The 5 project risk which the contractors are least concerned 
with in the order of priority are feasibility of construction methods, insufficient technology 
/ skills / techniques, poor coordination / cooperation / relationship among key stakeholders, 
non-implementation of standard bidding / contract documents and force majeure as the 
least concerned risk. 
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2.5.8 RISK MANAGEMENT IN THE CHINESE CONSTRUCTION 
INDUSTRY (Tang et al, 2007) 
The main objectives of this study were to identify the importance of project risks, 
application of risk management techniques, status of the risk management system, and the 
barriers to risk management, which were perceived by the main project participants. 
In order to achieve the objective a questionnaire was chosen as the principal survey method. 
The questionnaire survey was conducted through fieldwork, with the projects and 
respondents being chosen in advance. The questionnaire was completed face to face by 
each respondent. 
A total of 32 risk factors were identified based on extensive literature review and were 
included in the questionnaire. The findings from the questionnaire indicated that the top 8 
most significant risk factors that the Chinese construction professionals are mostly 
concerned with are poor quality of work as the top most significant followed by premature 
failure of the facility, safety, inadequate or incorrect design, financial risk, Failure to 
identify defects, Material or equipment quality and the 7th significant factor as Force 
majeure. The 7 risk factors in the order of priority that the Chinese construction 
professionals are less concerned with are Shortage of labor, materials and equipment, 
Conflicts in documents, Poor relationship between parties, Organizational interface, 
Environmental, Site access and the least significant risk factor is Logistics. 
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2.5.9   NATURE OF THE CRITICAL RISK FACTORS AFFECTING 
PROJECT PERFORMANCE IN INDONESIAN BUILDING 
CONTRACTS (Wiguna et al, 2005) 
The main objective of this study was to investigate the most critical risk factors causing 
project time and cost in Indonesian building projects under construction which were 
assessed using a risk assessment method similar to that proposed by Hastak and Shaked 
(2000). 
In order to achieve the objective of the study, a questionnaire survey was used which 
predominantly based on a series of interviews with the project teams. The structured 
questionnaire was divided into two sections, the first section dealing with risks affecting 
time, while the second section asking similar questions about risk affecting cost. The 
intention of the subsequent interviews, was to identify the risk factors that had occurred in 
the previous month and to define the impacts of those risks on their project’s performance. 
A total of 22 building projects under construction in East Java and Bali provinces were 
surveyed during the period from mid December 2003 to the end of June 2004. 
A total of 30 risk factors were identified based on extensive literature review and were 
included in the preliminary questionnaire. Based on the responses the final questionnaire 
was prepared and was used to obtain the objective of the study. The findings from the 
interview indicated that the top 5 most significant risk factors that the Indonesian 
construction professionals are mostly concerned with in regard to time are High inflation/ 
increased price as the top most significant followed by Design change by owner, Defective 
design, Weather condition and the 5th significant factor as Delayed payments on contract. 
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The 5 risk factors in the order of priority that the Indonesian construction professionals are 
less concerned withy are Low labor and equipment productivity, inadequately 
compensated variation Order, High interest rate, Difficult in obtaining permits and 
Ordinances and the least significant risk factor as Changes in government actions. 
2.5.10 SIGNIFICANT RISK FACTORS IN CONSTRUCTION PROJECTS: 
CONTRACTOR’S PERCEPTION IN MALAYSIA (Karim, 2012) 
The main objective of this study is to identify risk factors from contractors’ perspective as 
the contractors are key players in the success of a project. 
In order to achieve the objective of the study, a questionnaire survey was used to understand 
the perception of the contractors to the risk factors. The target respondents were the 
contractor registered with Pusat Khidmat Kontraktor (PKK). 
A total of 22 risk factors were identified based on extensive literature review and were 
included in the questionnaire. The findings from the questionnaire indicated that the top 8 
most significant risk factors that the Malaysian construction contractors are mostly 
concerned with are Shortage of material as the top most significant followed by Late 
deliveries of material, Shortage of equipment, Poor quality of workmanship, Cash flow 
difficulties, Insolvency of subcontractors, Inadequate planning and the 8th significant factor 
as Insolvency of suppliers. The 8 risk factors in the order of priority that the Malaysian 
construction contractors are less concerned are Delay in project approval and permits, Land 
acquisition, Inconsistencies in government policies, Pollution, Excessive contract 
variation, Ecological damage, Compliance with law and regulation for environment issue 
and the least significant risk factor as Improper design. 
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3 CHAPTER 3 
RESEARCH METHODOLOGY 
3.1 INTRODUCTION 
The main aim of this study was to investigate how the contractors in the Eastern Province 
of Saudi Arabia manage risks in their organization. Specifically to determine the risk 
factors which contractors in Eastern Province of Saudi Arabia evaluate to manage risk in a 
project and also to determine the strategies which contractors in the Eastern province of 
Saudi Arabia design, implement and control to eliminate or mitigate risks in a project.  
This chapter presents the steps that are followed to achieve the objectives of the study. A 
flow chart on the research methodology is shown to get a clear picture of the methodology 
that is be followed. It has the following steps beginning with literature review, 
identification of risk analysis technique, risk factors and risk management actions, 
development of survey questionnaire, data collection, data analysis, results and terminating 
with conclusions and recommendations. 
 
3.2 RESEARCH STRATEGY 
Research strategy can be defined as the way in which the research objectives can be 
questioned (Naoum, 1997). Research is a thorough, systematic investigation or inquiry to 
validate old knowledge and generate new knowledge (Burns & Grove, 1987). 
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In this study, a quantitative approach was used to determine the variables and factors that 
affect the risk management practices in Construction Industry in Eastern Province of Saudi 
Arabia and to identify if there is a systematic risk management practice among the 
contracting companies 
 
Figure 3.1 Flow Chart on Research Methodology 
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3.3 REQUIRED DATA 
The objectives of this study mandates the collection of observations on the following 
variables: 
A). Risk Evaluating Techniques: The literature review revealed many risk evaluating 
techniques from which the most suitable technique that can be applicable to Saudi Arabian 
construction industry were identified and is as follows 
1. Compare similar projects through similar conditions  
2. Direct judgment using experience and personal skills and documented knowledge 
3. Expert Systems (including software packages, decision support systems, computer- 
based analysis techniques such as @Risk   
4. Analyzing historical data   
5. Sensitivity analysis  
6. Consulting experts 
7. Project team brainstorming 
8. Project documentation reviews 
9. Joint evaluation by key participants 
10. Checklist   
B). Risk Factor: The literature review revealed many risk factors from which the most 
suitable factors that can be applicable to Saudi Arabian construction industry were 
identified and are as follows 
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1. Defective design (incorrect) 
2. Inflation 
3. New governmental acts or legislations 
4. Unavailable labor 
5. Unavailable materials  
6. Unavailable equipment 
7. Occurrence of accidents because of poor safety procedures 
8. Design changes 
9. Project size in term of cost 
10. Project size in terms of size 
11. Project size in terms of time 
12. Quality of work 
13. Difficulty to access the site 
14. Adverse weather conditions 
15. Unforeseen site conditions 
16. Supplies of defective materials 
17. Late deliveries of material 
18. Financial failure of the Contractor 
19. Financial failure of the owner 
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20. Financial failure of the sub-contractor 
21. Delay in progress payments  
22. Poor labor and equipment productivity 
23. Actual quantities differ from the contract quantities 
24. Breach of Contract by any of the involved parties 
25. Legal disputes among the contract parties  
26. Labor Disputes 
27. Delayed disputes resolutions 
28. Drawings and documents are not issued on time 
29. Exchange rate fluctuation 
30. Undefined scope of work 
31. Difficulty to get permits 
32. Change order negotiation 
33. Third party delay 
34. Environmental factors 
35. Contractors Competence 
36. Sub-Contractors Competence 
37. Poor communication between involved parties 
38. Lack of consistency between bill of quantities, drawings and specifications 
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39. Corruption and Bribes 
40. Subcontractors Poor performance 
41. Frequent changes of design by designers 
42. Unpredicted Technical problems during Construction 
43. Delays in approval 
44. Departure of Qualified staff or labor 
45. Awarding the design to unqualified designers 
46. Lower work quality in presence of time constraints 
47. Poor communication between home and field offices  
48. Failure to identify defects 
49. Delay in payment of claims 
50. High interest rates 
51. Poor cost control 
52. Feasibility of construction methods 
53. Insufficient technology/skills / technique available 
C). Risk Preventing and Mitigating actions: The literature review revealed many 
risk preventing and mitigating actions from which the most suitable action that can be 
applicable to Saudi Arabian construction industry were identified and are as follows 
Risk Preventing actions 
1. Depend on subjective judgment to produce a proper program 
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2. Produce a proper schedule by getting updated project information 
3. Refer to previous and ongoing similar projects for accurate program 
4. Consciously adjust for bias and add risk premium to time estimation 
5. Plan alternative methods as stand-by 
6. Utilize quantitative risk analyses techniques for accurate time estimate 
7. Transfer or share risk to/with other parties 
Risk Mitigating actions 
1. Increase manpower  
2. Increase the working hours 
3. Increase the equipment 
4. Change the sequence of work by overlapping activities 
5. Coordinate closely with subcontractors 
6. Close supervision to subordinates for minimizing abortive work 
 
3.4 METHOD OF DATA COLLECTION 
This is a very important step as it explains the method of collecting the data which is 
required in order to achieve the objectives of the study. Method of data collection 
involves identification of the following: 
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3.4.1 KEY INFORMANT  
It is very important to identify the key informant from which the data required for 
achieving the objectives can be acquired. Selection of the key informant is very 
significant as it determines the authenticity of the information acquired about a 
particular feature of the organization which is Risk management in this study. The 
required data for this study was obtained from the top management of the contractor’s 
organization who is responsible for managing the risks coming from the projects to the 
contractor which helped to identify whether there is a separate risk management 
department in the organization which will study risks in projects. If there is no such 
department then it will be necessary to identify the responsible body; planners, cost 
estimators, or project managers, etc.; for risk management.  
3.4.2 TOOLS 
The tool which was used to obtain the required data to achieve the objectives of the 
study was identified after thorough consideration as it will affect the quality of the 
response. A tool which clearly shows the objectives of the study, the data required, the 
interest of the receiver and the importance of the informer should be used. In this study 
a close-ended questionnaire is used to collect the data. A close-ended questionnaire is 
used for its advantages as it is easy to ask and quick to answer, and does not require 
writing either by the respondents or interviewer. 
Questionnaire design 
A questionnaire accompanied with a covering letter was delivered to contracting 
companies.  The letter indicated the objectives of the research and explained to the 
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participants that the results of the questionnaire will be used to improve the ability of 
contractors to identify, analyze and estimate the risk factors impact on the construction 
phase of building projects. 
The questionnaire is composed of six sections to accomplish the aim of this research, 
which are as follows: 
The Contractors Organization profile: This section contains questions seeking 
information related to contractors profile such as the size, annual revenue, number of 
employees, number of projects completed etc.   
The Respondents profile: This section contains questions seeking information related 
to the respondents profile such as educational level, job title, experience etc.  
Risk management in the organization: This section contains questions seeking 
information related to risk management in the organization such as whether it is done, 
since when it is being done, number of employees involved, when it is carried whom 
to report etc.  
Risk analysis techniques: This section contains questions seeking information related 
to risk analysis techniques that the contractor believes to be suitable. 
Risk factors: This section contains questions seeking information related to risk factors 
that the contractor believes to be significant. 
Risk preventive and mitigative action: This section contains questions seeking 
information related to risk preventive and mitigative actions that the contractor believes 
to be suitable. 
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At the end of the last three sections an option was given to the respondent to add and 
rate any additional risk analysis technique, risk factor and risk management actions that 
he might think is significant in risk management studies. 
Finally, full contact information of the surveyors was included in the covering letter for 
the respondents to contact if they needed any clarification or if they had any questions 
regarding the study.  Appendix A presents the developed questionnaire. 
3.4.3 METHOD 
The questionnaire that is illustrated in appendix A was sent to collect the required data 
to achieve the objective of the study. It was sent through post mail and e-mails. Each 
respondent was followed up by e-mails, fax, phone etc. 
 
3.5 POPULATION AND SAMPLING 
A population consists of the total number of objects about which the study is concerned 
(Walpole & Myers, 1998). In this study, the population is the grade 1, 2 and 3 
Construction contractors in the Eastern Province of Saudi Arabia as per the 
classification done by the Ministry of Municipality and Rural Affairs. 
Since the total number of grade 1, 2, 3 construction contractors in the Eastern 
Province of Saudi Arabia are only 80. Therefore the questionnaire was sent to all 
of them. 
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Figure 3.2 Layout of the questionnaire 
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3.6 SCORING SYSTEM 
The initial section of the questionnaire doesn’t really require any sort of scoring system 
as it is related to the profile of the organization and the respondent. Hence the usage of 
scoring system initiates at the level of calculation of weighted scores to determine the 
ranks. 
3.6.1 SIGNIFICANCE OF RISK FACTORS 
 The degree of impact for each risk type is included in the questionnaire under the 
heading "Significance". The questionnaire is designed to examine practitioner’s 
observations and judgments of the practitioner in determining the relative significance 
of each risk factor. Although the degree of impact varies from project to project, the 
questionnaire is expected to elicit a general assessment of the significance of risk. Each 
respondent is required to rank each risk on a scale from 1 to 9 by considering its 
contributions to the project. Scale 1 to 9 is selected to obtain a greater level of 
suppleness in choosing statistical procedures (Wood & Haber, 1998). Rank 1 is 
assigned to a risk that would give the lowest contributions to risk consequences while 
Rank 9 is allotted to a risk that would cause the highest contribution. At the same time 
ranks (1-3) means low importance risks, ranks (4-6) for medium risks and (7-9) for 
high risks. In order to quantitatively demonstrate the relative significance of risks to a 
project, a weighting approach is adopted. The principle is that the risk with the highest 
contribution rank would be assigned the largest weight. Weighted score of each 
individual risk was obtained by multiplying the number of respondents with the 
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corresponding weight for that particular risk. Then the total weight is divided by the 
number of responses to get a weighted mean value. 
3.6.2 RISK ANALYSIS TECHNIQUES 
Respondents were asked to rank the relative use of risk analysis techniques. Ten 
methods were included to highlight the construction industry practitioners concerns 
about risk analysis and its approaches. Each contractor was asked to rate each technique 
on a scale of 1 to 5 where 1 represents not suitable, 2 represents somewhat suitable, 3 
represents suitable, 4 represents more suitable and 5 represents highly suitable. The 
same weighing policy as described above was used to measure the weighted score for 
each technique listed.  
3.6.3 RISK PREVENTIVE ACTIONS 
Preventive actions are used to avoid and reduce risks at the early stage of project 
construction, yet they may lead to submitting an excessive high bid for a project.  Each 
of the contractor was asked to rate each technique on a scale of 1 to 5 where 1 represents 
not suitable, 2 represents somewhat suitable, 3 represents suitable, 4 represents more 
suitable and 5 represents highly suitable. The same weighing policy as described above 
was used to measure the weighted score for each technique listed. 
3.6.4 RISK MITIGATIVE ACTIONS 
While some project risks can be reduced though various preventive actions at early 
stages, the delay of progress still occurs in many projects during the construction 
process. A recent industry study has indicated that over 80% of projects exceed their 
scheduled time even with the employment of software techniques for project 
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development (Katram, 1992). When risk occurs, contractors can adopt various 
mitigative actions to minimize the effects of the risk. Each of the contractor were asked 
to rate each mitigative action on a scale of 1 to 5 where 1 represents not suitable, 2 
represents somewhat suitable, 3 represents suitable, 4 represents more suitable and 5 
represents highly suitable. The same weighing policy as described above was used to 
measure the weighted score for each technique listed. 
 
3.7 DATA ANALYSIS 
Data obtained from the questionnaire was analyzed and used to identify the significant 
risk factors that affect a project and also to identify the best risk analysis technique and 
risk management action that are considered by the construction contractors in the 
Eastern Province of Saudi Arabia 
Statistical methods were used to interpret the results. The analyzed data is presented in 
tabulated format and Figures. Graphical representations have a tendency to make the 
comparisons clearer and thus were used for showing the risk importance levels for all 
the risks and the best risk evaluation technique and management actions from 
contractor’s perspective. By carefully studying the results of the survey, a better 
understanding will be gained of the current situation of risk management in the 
construction industry from a local contractor's point of view. This will also help in 
recommending the next approach for further studies on the subject. 
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4 CHAPTER 4 
RESULTS AND ANALYSIS 
This chapter presents the data analysis of the results from the questionnaire survey so that 
the risk management practices in construction industry currently used by contractors in 
the Eastern Province of Saudi Arabia can be understood. Mainly, the respondents 
profile, risk management in organizations, risk analysis techniques, risk factors, risk 
preventive and mitigative action are discussed in detail in the following sections.  
Furthermore, the results would go through an analysis such that suggestions or 
recommendations can be put forward to overcome the problems faced in the current 
practice. 
 
4.1 CHARACTERISTICS OF THE PARTICIPANT 
 
The required information was obtained using a questionnaire. The questionnaire was sent 
to the entire population of construction contractors who are classified as grade I, 2 and 3 
by the Ministry of Municipality and Rural Affairs in the Eastern Province of Saudi Arabia. 
The e-mails, telephone number and the postal mail address of these 80 contractors were 
also obtained from the Ministry. The questionnaire was sent to all the contractors 3 times 
by postal mail and then followed by telephone and e-mail twice a week. The responses 
were collected over a period of 8 months. Initially the response rate was very sluggish and 
later on gained momentum as personal meetings with project managers and construction 
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executives were done to get their responses. A total response rate of 28% was achieved in 
the due course of data collection. 
4.1.1 CONTRACTORS PROFILE 
Contractors profile such as the size, annual revenue, number of employees, number of 
projects completed etc, are used to describe the participating organizations. 
 The results indicate that grade 2, majority of grade 1 (87.5%), and grade 3 (57.2%) 
participating contractors were established more than 15 years ago as shown below in 
Table 4.1. It is interesting to notice that 14.3% of grade 3 contractors were established 
in last 5 years. It seems that most of these contractors are foreign or joint venture with 
good experience and capabilities in the construction business. This indicates that a 
major ratio of the contractors have been established for a long time and have sufficient 
experience and knowledge in the Saudi construction industry. 
Table 4.1 Organization age 
Organization age All Contractors (%) Grade 1(%) Grade 2(%) Grade 3(%)
Less than 5 4.7 0 0 14.3 
5-less than 10 4.1 12.5 0 0 
10-less than 15 9.1 0 0 28.6 
15-less than 20 13.6 12.5 14.3 14.3 
20 or more 68.2 75.0 85.7 42.9 
 
 The results indicated that grade 1, and majority (85.7%) of grade 2 and 42.9% of grade 
3 participating contractors have employed more than 1000 personnel in their 
organization as shown below in Table 4.2. This indicates that they are very well 
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equipped with large man power and are capable of carrying large projects. This is 
expected as the study target population is large contractors (grade 1, 2 and 3). 
Table 4.2 Number of employees in organization 
Number of Employees All Contractors 
(%) 
Grade 1 
(%) 
Grade 2 
(%) 
Grade 3 
(%) 
100-less than 500 9.1 0 0 28.6 
500-less than 1000 13.6 0 14.3 28.6 
1000-less than 1500 22.7 0 57.1 14.3 
1500 or more 54.5 100 28.6 28.6 
 
 The results show that the majority of grade 1 (87.5%), grade 2 (71.4%) and grade 3 
(85.7% ) participating contractors indicated that they provide their services to both 
government and private clients and are not inclined only to one sector as shown below 
in Table 4.3. The remaining participating contractors provide service to either 
government or private clients. This mix of experience add great value to the provided 
information which are related to risk. 
Table 4.3 Clients distribution 
Clients All Contractors (%) Grade 1(%) Grade 2(%) Grade 3(%)
Government sector 82 12.5 14.3 0 
Private Sector 9 0 14.3 14.3 
Both 9 87.5 71.4 85.7 
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 The results indicated that majority (83.3%) of grade 1 contractors have financial capital 
more than 40 million while majority (71.5%) of grade 2 contractors have financial 
capital less than 20 million. It is interesting to note that grade 3 contractors are dispersed 
in regard to their financial strength as shown below in Table 4.4. This shows that almost 
half of the total participating contractors have the financial strength to undertake high 
cost projects. 
Table 4.4 Financial capital in Saudi riyals 
Saudi Riyals All Contractors (%) Grade 1(%) Grade 2(%) Grade 3(%)
less than 10 million 25 0 42.9 28.6 
10-less than 20 million 20 16.7 28.6 14.3 
20-less than 30 million 5 0 0 14.3 
30-less than 40 million 5 0 0 14.3 
40 million or more 45 83.3 28.6 28.6 
 
 The results indicated that the participating contractors are varying with respect to the 
number of projects executed in the last 5 years regardless of the grade with overall 
28.6% of the participating contractors undertaking 10 to less than 20 projects, 23.8% 
undertaking 20 to less than 30 projects and 28.6% undertaking more than 40 projects 
as shown below in Table 4.5. This may be because some of the participating contractors 
are more interested in big projects and are focusing on the project size rather than 
number of projects executed. Another reason may be due to the decrease in the number 
of projects due to recession as there are not many clients willing to invest in new project 
or due to favoritisms where the clients are more bent towards some contractors and are 
not focusing on all the contractors. 
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Table 4.5 Projects completed in last 5 years 
Number of Projects All Contractors (%) Grade 1(%) Grade 2(%) Grade 3(%)
less than 10 14.3 12.5 14.3 16.7 
10-less than 20 28.6 25.0 57.1 0 
20-less than 30 23.8 25.0 14.3 33.3 
30-less than 40 4.8 12.5 0 0 
40 or more 28.6 25.0 14.3 50 
 
 The results for grade 1 and majority (57.1%) of grade 2 participating contractors 
indicated that, the average cost of the project they undertake is more than 100 million 
while majority (57.1%) of grade 3 contractors indicated that they undertake projects 
that cost less than 20 million as shown below in Table 4.6. This shows that majority of 
the grade 1 and 2 contractors are performing only high cost projects and are not 
interested in small value projects. 
Table 4.6 Average cost of each project in Saudi riyal 
Cost All Contractors (%) Grade 1(%) Grade 2(%) Grade 3(%)
Less than 20 million 18 0 0 57.1 
40-less than 60 million 14 0 28.6 14.3 
60-less than 100 million 4 0 14.3 0 
100 million or more 64 100.0 57.1 28.6 
 
 The results indicated that all the participating contractors are carrying out different 
types of projects regardless of the grade such as Infrastructure, Buildings, Utilities, 
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Industrial, and Residential and are not limiting themselves to a particular type of 
construction as shown below in Table 4.7. The participating contractors were asked to 
write any other type of projects which they perform. Two contractors said that they 
perform oil and gas projects and one said well sites. This indicates that only some of 
the contractors are specialized in performing oil related projects in Saudi Arabia, which 
is the largest oil producer in the world. This may be due to the complexities involved 
in such type of construction. 
Table 4.7 Type of construction performed 
Type of Construction All Contractors (%) Grade 1(%) Grade 2(%) Grade 3(%)
Infrastructure 17 12.9 20.8 16.7 
Buildings 23 25.8 20.8 22.2 
Utilities 20 19.4 20.8 22.2 
Industrial 19 22.6 16.7 16.7 
Residential 21 19.4 20.8 22.2 
 
4.1.2 THE RESPONDENTS PROFILE 
Respondents profile such as the educational level, job title, experience etc, are discussed 
in detail below to determine the knowledge and experience of respondents thus ensuring 
the credibility of the results obtained. 
 The questionnaire was completed by the top management of the organizations such as 
Business Development Manager, Chief Executive Officer, Chief Operations Officer, 
Projects Manager, Quality Management Representative, Division Manager, General 
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Manager, Risk Assessment Engineer and Senior Vice President etc. This shows that 
the answers that are obtained regarding risk management from the contractor are given 
by the personnel who are aware of the important decisions and practices that their 
organization undertakes thus ensuring that the required data on risk management was 
obtained from reliable and well experienced experts. The results indicated that majority 
(95.2%) of these experts have at least a bachelor degree. The participant’s education 
distribution is presented below in Figure 4.1. This shows that the respondents have 
good academic knowledge and have understood the question properly.  
 
Figure 4.1 Participants educational level 
 
 The results indicated that majority (60%) of the respondents are working with their 
present organization for more than 6 years as shown below in Figure 4.2. This shows 
that most of the respondents are working in their respective organization for sufficient 
time in order to be aware of the methods, procedures and practices their organization 
undertakes regarding risk management.  
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Figure 4.2 Experience in present organization 
 
 The results indicated majority (73%) of the respondents are working in the construction 
industry for more than 15 years as shown below in Figure 4.3. This shows that the 
respondents had sufficient knowledge and experience of the questions that are asked in 
the questionnaire and have answered the questions accurately. Thus, ensuring the 
credibility of the results that are obtained from this study. 
 
Figure 4.3 Total experience in construction industry 
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4.2 RISK MANAGEMENT IN THE ORGANIZATION 
 
Risk management in the organization such as whether it is carried out, for how long it is 
being done, number of employees involved, when it is carried, at what stage it is carried 
out and whom to report etc, are discussed below to understand the current status of risk 
management in the participating contractors organization. 
 The results indicated that grade 1, majority of grade 2 (83.7%) and grade 3 (71.4% ) 
participating contractors do consider risk management in their business as shown below 
in Table 4.8. Surprisingly and unfortunately 13.6% (14.3% of grade 2 and 28.6% of 
grade 3) of the participants indicated that they do not consider risk management. The 
contractors were given a choice to proceed to the rest of the questions in this section if 
their organizations carry out risk management. Thus, the results obtained for the rest of 
this section are given by the 86.4% respondents. 
Table 4.8 Risk Management on organization 
 
Risk Management All Contractors (%) Grade 1(%) Grade 2(%) Grade 3(%)
Yes 86.4 0 14.3 28.6 
No 13.6 100.0 85.7 71.4 
 
 
 The results indicated that the majority of participating contractors i.e. 50% of grade 1, 
66.6% of grade 2 and 80% of grade 3 who consider risk management in their business 
operation have been performing risk management for more than 5 years as shown 
below in Table 4.9. The remaining participating contractors have realized the 
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importance of risk management less than 5 years ago and have started implementing it 
in their organizations. 
Table 4.9 Start of risk management in organization 
Number of years All Contractors (%) Grade 1(%) Grade 2(%) Grade 3(%)
Less than 2 years 21 25.0 16.7 20 
2 — less than5 years 16 25.0 16.7 0 
5 — less than 10 years 21 12.5 33.3 20 
10 years or more 42 37.5 33.3 60 
 
 The results indicated that the participating contractors are varying in regard to the 
responsible person for performing risk management in their organization regardless of 
grade with 38.5% indicating the project manager, 19.2% the cost estimator and 15.4% 
as a separate risk management department. The remaining participating contractors are 
depending on the Planner, Senior Vice President of Estimation, Director of Cost and 
Planning and Tendering Team as shown below in Table 4.10 for performing risk 
management in their organizations. Very Less ratio of the grade 1 and 2 contractors 
have formed a separate risk management department in their organizations while none 
of the grade 3 contractors have established a risk management department which 
indicates that there is not a systematic approach taken by the contractor and there is a 
lack of risk management professionals in the construction industry in Saudi Arabia. 
The contractors were given a choice to proceed to next 4 questions in this section if 
they have a separate risk management department in their organization and skip them 
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if they do not have it. Thus, the results obtained for the next 4 questions in this section 
are given by the 15.4% respondents. 
Table 4.10 Responsible personnel for Risk Management 
Responsible Personnel All Contractors 
(%) 
Grade 1 
(%) 
Grade 2 
(%) 
Grade 3 
(%) 
Planner 15 10.0 22.2 14.3 
Cost Estimator 19 10.0 11.1 42.9 
Project Manager 39 40.0 33.3 42.9 
Separate Risk Management 
department 
15 30.0 11.1 0 
Senior VP of estimation 4 0 11.1 0 
Director of Cost and Planning 4 10.0 0 0 
Tendering Team 4 0 11.1 0 
 
 The results indicated that two participating contractors established risk management 
department in their organization for less than two years and two of them have 
established for more than two years as shown below in Figure 4.2.4. Two of the 
participating contractors have employed less than five personnel for the risk 
management department and two of them have employed more than ten as shown 
below in Figure 4.4. This indicates that the risk management department in these 
organizations are still in its early stages and the contractors have to make these 
department stronger to utilize them at full potential.  
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Figure 4.4 Formation of risk management department 
 
 
Figure 4.5 Number of employees in risk management department 
 
 The results indicated that the personnel to whom the risk management department 
reports is varying among the participating contractors. This indicates that the risk 
management department are reporting to different personnel for each contractor but 
these personnel belong to the upper management of the contractors organization 
consisting of the president, CEO, operations manager etc as shown below in Figure 4.6. 
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Figure 4.6 Personnel to report 
 
 The results indicate that majority of grade 1 (66.7% ) and grade 3 (75%) participating 
contractors have employed responsible person for risk management with an experience 
of more than 10 years in the area of risk, while the grade 2 contractors are varying in 
this regard as shown below in Table 4.11. The remaining grade 1 and 3 participants 
have employed less experienced personnel in the area of risk management. This result 
is in accordance with the result for start of risk management in the organization thus 
indicating that majority of the contractors have experienced risk management personnel 
and the remaining have started to realize the importance of risk management in 
construction industry. 
Table 4.11 Number of year’s responsible person involved in Risk management 
Number of year All Contractors (%) Grade 1(%) Grade 2(%) Grade 3(%)
Less than 2 years 25 16.7 33.3 25 
2 — less than 5 years 19 16.7 33.3 0 
10 years or more 56 66.7 33.3 75 
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 The participating contractors were asked on which project in terms of cost, size and 
time does their organization perform risk management and were given a choice to select 
more than one answer. The results indicate that in terms of cost, majority participating 
contractors i.e. 75% of grade 1, 42.9% of grade 2 and 60% of grade 3 perform risk 
management on every project while 35% (25% of grade 1, 42.9% of grade 2 and 40% 
of grade 3) participating contractors are performing risk management on only large 
projects as shown below in Table 4.12. In terms of time, majority of the participating 
contractors i.e. 75% of grade 1, 57.1% of grade 2 and 80% of grade 3 perform risk 
management on every project while 25% (25% of grade 1, 28.6% of grade 2 and 20% 
of grade 3) participating contractors are performing risk management on only large 
projects as shown below in Table 4.13. In terms of size, majority of the participating 
contractors i.e. 62.9% of grade 1, 42.9% of grade 2 and 66.7% of grade 3 perform risk 
management on every project while 33% (25% of grade 1, 42.9% of grade 2 and 33.3% 
of grade 3) participating contractors are performing risk management on only large 
projects as shown below in Table 4.14. This indicates that majority of the participating 
contractors consider risk management should be performed on every project 
irrespective of cost, time and size while the remaining consider it to be essential on 
only large projects.  
Table 4.12 Risk Management on projects in terms of cost 
Cost All Contractors (%) Grade 1(%) Grade 2(%) Grade 3(%)
Medium Project 5 0 14.3 0 
Large Project 35 25.0 42.9 40 
Every Project 60 75.0 42.9 60 
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Table 4.13 Risk Management on projects in terms of time 
Duration All Contractor (%) Grade 1(%) Grade 2(%) Grade 3(%)
Medium Project 5 0 14.3 0 
Large Project 25 25.0 28.6 20 
Every Project 70 75.0 57.1 80 
 
Table 4.14 Risk Management on projects in terms of size 
Size All Contractors (%) Grade 1(%) Grade 2(%) Grade 3(%) 
Medium Project 10 12.5 14.3 0 
Large Project 33 25 42.9 33.3 
Every Project 57 62.5 42.9 66.7 
 
 The results indicated that grade 3 and majority of grade 1 (87.5%) and grade 2 (66.7%) 
participating contractors consider that risk management should be performed 
throughout the life cycle of the project and not on any particular stage as shown below 
in Table 4.15. This indicates that the contractors are aware and have started accepting 
risk management as an important aspect for the success of the project in the 
construction industry. Thus the contractors are managing the risk at all stages starting 
from tendering till the handover of the project to the owner. 
Table 4.15 Risk Management throughout the project life cycle 
Project life cycle All Contractors (%) Grade 1(%) Grade 2(%) Grade 3(%)
Yes 84 87.5 66.7 100 
No 16 12.5 33.3 0 
 
 The results indicate that 46.2% of grade 1, 50% of grade 2 and 28.6% of grade 3 
participating contractors consider that risk management should be performed as it helps 
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in long term cost savings for the organization while 23.1% of grade 1, 40% of grade 2 
and 28.6% of grade 3 participating contractors are performing risk management as they 
are quick and competent in handling risks as shown below in Table 4.16. This shows 
that majority of the contractors perform risk management as they are aware of the 
importance and benefits that are associated and also that they are capable of performing 
risk management effectively. 15.4% of grade 1 and 14.3% of grade 3 contractors 
consider that they are performing risk management due to unclear client’s requirement. 
This may be because these contractors are dealing with different clients and there are 
ambiguities present in some of the contract. Thus, making it difficult for the contractors 
to understand the owner’s requirements clearly. 15.4% of grade 1, 10% of grade 2 and 
28.6% of grade 3 contractors consider that they are performing risk management due 
to complexities that occur in the projects. This may be because of the new technologies 
that is being introduced in the industry which are making the projects more complex. 
Thus, causing difficulties to the contractors in construction of such projects. 
Table 4.16 Reasons for risk management 
Reasons All Contractors (%) Grade 1(%) Grade 2(%) Grade 3(%)
Long term cost savings 43 46.2 50 28.6 
Clients Requirement 10 15.4 0 14.3 
Complex Projects 17 15.4 10 28.6 
Quick and more 
competent in handling 
Risks 
30 23.1 40 28.6 
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4.3 RISK ANALYSIS TECHNIQUE 
In this section suitability of various risk analysis techniques by all the participating 
contractors and by each grade of contractor are separately analyzed and discussed. The 
results indicate that the participating contractors consider Consulting experts, Analyzing 
historical data, Joint evaluation by key participants, Project documentation reviews, Project 
team brainstorming, Checklist, Sensitivity analysis, Compare similar projects through 
similar conditions, Direct judgment using experience and personal skills and documented 
knowledge, and Expert software packages as the more suitable techniques for analysis of 
risk in Saudi Arabia and each technique is discussed in detail below. 
Table 4.17 Risk Analysis Technique 
Risk analysis technique 
Overall 
Minimum
Overall 
Maximum
Overall 
Mean 
Grade 1 
Mean 
Grade 2 
Mean 
Grade 3 
Mean 
Consulting experts 1.00 5.00 3.95 3.87 4.28 3.71 
Analyzing historical 
data 
2.00 5.00 3.77 3.75 3.71 3.85 
Joint evaluation by key 
participants 
2.00 5.00 3.77 3.75 4.00 3.57 
Project documentation 
reviews 
1.00 5.00 3.72 3.25 4.14 3.85 
Project team 
brainstorming 
1.00 5.00 3.68 3.25 4.28 3.57 
Checklist 2.00 5.00 3.63 3.50 4.00 3.42 
Sensitivity analysis 1.00 6.00 3.52 3.37 3.50 3.71 
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Table 4.17 Risk Analysis Technique continued… 
Risk analysis technique 
Overall 
Minimum
Overall 
Maximum
Overall 
Mean 
Grade 1 
Mean 
Grade 2 
Mean 
Grade 3 
Mean 
Compare similar 
projects through similar 
conditions 
2.00 5.00 3.40 3.37 3.57 3.28 
Direct judgment using 
experience and personal 
skills and documented 
knowledge 
1.00 5.00 3.31 3.00 3.71 3.28 
Expert software 
packages (decision 
support systems, 
computer- based 
analysis techniques such 
as @Risk) 
1.00 5.00 3.18 3.37 3.42 2.71 
 
The results indicate that grade 1 and 3 participating contractors consider Consulting 
experts as a more suitable risk analysis technique and grade 2 contractors consider it as 
highly suitable. Thus, assigning consulting experts as overall a mostly suitable risk analysis 
technique as shown above in Table 4.17. This shows that the contractors consider 
consulting experts such as people who have through experience and knowledge of risk 
analysis as a suitable approach for dealing with risk. This may be due to lack of in-house 
expertise in the contractor’s organization. Thus contractors in Saudi Arabia consider it is 
better to evaluate the risk by professional consultants. This result is supported by Rafiq 
(2013) where the contractors have preferred consulting experts for evaluating risks. 
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Analyzing historical data and Joint evaluation by key participants have also been 
considered as more suitable risk analysis technique by all the grade 1, 2 and 3 participating 
contractors, thus assigning analyzing historical data and joint evaluation by key 
participants as overall a mostly suitable risk analysis technique as shown above in Table 
4.17 by the participating contractors in Saudi Arabia. The amount of historical data a 
contractor has depends on his experience in the construction industry. More the data, the 
better will be the analysis of risk. The contractor can use this data and compare it to the 
present project and can make necessary decisions that can help in overcoming risks. Thus, 
by analyzing historical data the contractor can identify the critical risks they have 
encountered in the past and can use them to determine necessary strategies to manage them 
in the current project. This result is supported by Jaser (2005) where the contractors have 
considered that analyzing historical data is an effective technique for the analysis of risk. 
In joint evaluation by key participants all the major players of the project i.e. owner, 
consultant and contractors come together to discuss about the project. In these meetings, 
the entire project will be evaluated and all the possible risk will be identified. 
Responsibilities of the risks can also be decided in such meetings. Thus, the contractors 
consider that such meetings are effective in analyzing the risks and will also determine the 
responsibilities of the identified risks. This result is supported by Rafiq (2013) where the 
contractors have considered that Joint evaluation by key participants is a more suitable 
technique for analyzing risks. Project team brainstorming has been considered as a more 
suitable risk analysis technique by grade 1 and 3 contractors and grade 2 contractors 
consider it as highly suitable. Thus, assigning project team brainstorming as overall a 
mostly suitable risk analysis technique as shown above in Table 4.17 by the participating 
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contractors in Saudi Arabia. Brainstorming is carried out by all the experts in risk in the 
contractor’s organization and it involves defining all the potential problems that might 
occur, generating ideas, finding all possible solutions for each problem, developing 
selected feasible solutions and then conducting an evaluation. Thus, the contractors 
consider that by brainstorming they can identify all the possible risks that can occur and 
also determine their severity and accordingly make their decisions. However this result is 
in contradiction to the findings of Rafiq (2013) where the contractors have considered 
brainstorming as not an effective technique as it is not possible to identify all the possible 
risks just by using brainstorming technique and some risk might still be left out. Checklist 
has been considered as a more suitable risk analysis technique by grade 1 and 3 contractors 
and grade 2 contractors consider it as highly suitable. Thus, assigning checklist as overall 
a mostly suitable risk analysis technique as shown above in Table 4.17 by the participating 
contractors in Saudi Arabia. Checklist consists of a list of items that are marked as “yes” 
or “no”, and can be used by an individual member or a project team. Checklist is prepared 
by the personnel who have expertise in the area of risk management and will be based on 
the previously executed projects and also on the knowledge of the personnel. Thus the 
contractors consider that using checklist for analyzing risk is a suitable technique as it may 
save time. However, this result is in contradiction to the findings of Akintoye (1997) where 
the contractors have considered that, although by using this method of risk analysis it is 
possible to make a long list that is reasonably comprehensive, this approach gives little 
confidence that all risks have been identified. Sensitivity analysis has been considered as 
a more suitable risk analysis technique by all the grade 1, 2 and 3 contractors. Thus, 
assigning sensitivity analysis as overall a mostly suitable risk analysis technique as shown 
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above in Table 4.17 by the participating contractors in Saudi Arabia. The contractors 
consider that by using sensitivity analysis, critical risks can be identified for the project. 
Sensitivity analysis provides answers to a whole range of what if questions. It is 
comparatively simple to use and has the ability to focus on a particular estimate. This 
technique provides information on the project risk variables which are considered to be of 
potentially causing a serious impact on project cost and time estimates. Thus, the 
contractors consider that using sensitivity analysis is a suitable technique for analyzing 
risks in projects. This result is supported by Jaser (2005) where the contractors consider 
sensitivity analysis as a more suitable technique for analyzing risks. Compare similar 
projects through similar conditions has been considered as a more suitable risk analysis 
technique by all the grade 1, 2 and 3 contractors. Thus, assigning compare similar projects 
through similar conditions as overall a mostly suitable risk analysis technique as shown 
above in Table 4.17 by the participating contractors in Saudi Arabia. In this the decision 
maker uses the experience gained from similar projects undertaken in the past, where 
decision-making is characterized by risk, to decide on the likelihood of risk exposure and 
the outcomes. Thus, the contractors consider that by comparing similar projects it is 
possible to evaluate and identify all the potential risks that can occur and according to 
which the project program can be prepared. This result is supported by Akintoye (1997) 
where the contractors have considered compare similar projects as a more suitable risk 
analysis technique. Direct judgment using experience and personal skills and 
documented knowledge has been considered as a more suitable risk analysis technique by 
all the grade 1, 2 and 3 contractors. Thus, assigning direct judgment using experience, 
personal skills and documented knowledge as overall a mostly suitable risk analysis 
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technique as shown above in Table 4.17 by the participating contractors in Saudi Arabia. 
Direct judgment approach to risk analysis is largely based on the experience and knowledge 
of the experts dealing with the risks in the organization, who try to think of all possible 
risks and take appropriate action. This result is supported by Jaser (2005) where the 
contractors have considered direct judgment using experience and personal skills as the 
most widely used risk analysis technique. Expert software packages has been considered 
as a more suitable risk analysis technique by grade 1 and 2 contractors while grade 3 
contractors considering it as suitable. Thus, assigning expert software packages as overall 
a mostly suitable risk analysis technique as shown above in Table 4.17 by the participating 
contractors in Saudi Arabia, and it is interesting to note that grade 2 and 3 contractors do 
not prefer it over the other techniques. These software techniques obtain the probable 
outcome of the project by carrying out a number of iterations, depending on the degree of 
confidence required. These project management tools are designed to model interaction of 
time, resources, cost and revenue throughout the entire life of a project and have the 
capacity to evaluate the consequences of factors such as delay, inflation and changes to the 
market or to production rates. Such computer-based methods recognize the dynamic 
project environment. Thus, the contractors consider software approach as a suitable 
technique but do not prefer it, may be due to insufficient knowledge and experience of 
these analysis techniques and the incapability of applying them.  
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4.4 RISK FACTORS 
In this section severity of the various risk factors by all the participating contractors and by 
each grade of contractor are separately analyzed and discussed. All the factors were 
categorized into 6 groups including on-site, construction, financial, design, legal and 
resources based on their nature and occurrence. The results obtained for each of the group 
are discussed in detail below. 
4.4.1 ON SITE 
This group consists of 5 risk factors. The result indicate that the participating contractors 
consider Occurrence of accidents because of poor safety procedures and unforeseen site 
conditions as highly severe risk factors while Adverse weather conditions, Difficulty to 
access the site, and Environmental factors are considered as risk factors of medium severity 
and each of these factors is discussed in detail below. 
Table 4.18 On Site Risk Factors 
 Factors 
Overall 
Minimum
Overall 
Maximum
Overall 
Mean 
Grade 1 
Mean 
Grade 2 
Mean 
Grade 3 
Mean 
Occurrence of accidents 
because of poor safety 
procedures 
1.00 9.00 7.47 6.50 8.00 8.28 
Unforeseen site 
conditions 
2.00 9.00 6.14 6.37 5.57 6.71 
Adverse weather 
conditions 
1.00 9.00 5.80 6.12 5.14 6.28 
Difficulty to access the 
site 
1.00 9.00 5.76 5.62 6.14 6.00 
Environmental factors 2.00 9.00 5.71 5.75 5.14 6.28 
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Occurrence of accidents because of poor safety procedures has been considered as a 
highly severe risk factor by all the grade 1, 2 and 3 contractors. Thus, assigning occurrence 
of accidents because of poor safety procedures as overall a highly significant risk factor as 
shown above in Table 4.18 by the participating contractors in Saudi Arabia. This shows 
that the contractors are highly concerned with the accidents which might occur on the site. 
This result is supported by the results of Khaliluddin (2010), Khartam et al (2001) and Jaser 
(2005) in which accidents on site have been ranked as one of the most significant risk that 
contractors face. Unforeseen site conditions has been considered as a highly severe risk 
factor by grade 1 and 3 contractors while grade 2 contractors consider it as of medium 
severity. Thus, assigning unforeseen site conditions as overall a highly significant risk 
factor as shown above in Table 4.18 by the participating contractors in Saudi Arabia. This 
shows that the contractors in Saudi Arabia are more afraid of site condition which mainly 
affects the progress of foundation construction. This situation can, in effect, reduce 
contractor productivity and delay the whole construction process. There are variations in 
the significance among other authors as Al Salman (2004) and Khartam et al (2001) have 
found it to be of high priority while Khaliluddin (2010) and Samir (2008) have found that 
the site condition are considered of low priority risk by the contractor.  
Adverse weather conditions, Difficulty to access the site and Environmental factors 
have been considered as risk factors of high severity by grade 1 and 3 contractors while 
grade 2 contractors considering it as of medium severity. Thus, assigning Adverse weather 
conditions as overall a medium significance risk factor as shown above in Table 4.18 by 
the participating contractors in Saudi Arabia. For difficulty to access the site, grade 2 and 
3 contractors have considered it a highly severe while grade 1 contractors consider it as of 
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medium severity. Thus, assigning difficulty to access the site as overall a medium 
significance risk factor as shown above in Table 4.18 by the participating contractors in 
Saudi Arabia. For environmental factors, grade 1 and 2 contractors have considered it of 
medium severity while grade 3 contractors considering it as highly severe. Thus, assigning 
environmental factors as overall a medium significance risk factor as shown above in Table 
4.18 by the participating contractors in Saudi Arabia. These risks increase the probability 
of uncertain, unpredictable and even undesirable factors in the construction site. Jaser 
(2005) and Sameh (2007) have supported this result and ranked these three factors with 
medium priority. While, Khartam et al (2001) and Al Salman (2004) have said that the 
contractors consider these three risk factors as low priority.  
4.4.2 CONSTRUCTION 
This group consists of 13 risk factors. The result indicate that the participating contractors 
consider Subcontractors Poor performance, Project size in terms of time, Sub-Contractors 
Competence, Poor communication between involved parties, Quality of work, Insufficient 
technology/skills / technique available, Project size in term of cost, Project size in terms of 
size, Lower work quality in presence of time constraints, Third party delay, Poor 
communications between home and field offices, Unpredicted Technical problems during 
Construction, and Feasibility of construction methods all of high severity risk factors in 
Saudi Arabia and each of these factors are discussed in detail below. 
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Table 4.19 Construction Risk Factors 
Factors 
Overall 
Minimum
Overall 
Maximum
Overall 
Mean 
Grade 1 
Mean 
Grade 2 
Mean 
Grade 3 
Mean 
Subcontractors Poor 
performance 
5.00 9.00 7.71 7.50 7.00 8.57 
Project size in terms 
of time 
4.00 9.00 7.57 7.12 7.57 8.28 
Sub-Contractors 
Competence 
5.00 9.00 7.40 7.00 7.00 8.14 
Poor communication 
between involved 
parties 
3.00 9.00 7.33 7.12 6.57 8.28 
Quality of work 5.00 9.00 7.28 6.87 7.57 7.71 
Insufficient 
technology/skills / 
technique available 
3.00 9.00 7.14 7.37 7.00 7.00 
Project size in term of 
cost 
2.00 9.00 6.85 6.37 7.14 7.42 
Project size in terms 
of size 
4.00 9.00 6.76 7.00 6.71 6.85 
Lower work quality in 
presence of time 
constraints 
4.00 9.00 6.66 6.25 6.71 7.28 
Third party delay 4.00 9.00 6.61 6.12 6.14 7.71 
Poor communications 
between home and 
field offices 
4.00 9.00 6.61 6.00 6.85 7.28 
Unpredicted 
Technical problems 
during Construction 
3.00 9.00 6.61 6.62 6.28 7.28 
Feasibility of 
construction methods 
4.00 9.00 6.38 6.12 6.42 6.85 
78 
 
 
Subcontractor’s poor performance has been considered as a highly severe risk factor by 
all the grade 1, 2 and 3 contractors. Thus, assigning subcontractors poor performance as 
overall a highly significant risk factor as shown above in Table 4.19 by the participating 
contractors in Saudi Arabia. This shows that the contractors in Saudi Arabia are highly 
concerned about the subcontractor’s performance as they might cut corners to ensure their 
profitability while sacrificing the quality. This is especially true for local companies who 
have a number of small subcontractors that cannot cope with the size and complexity of 
new projects. This result is also supported by Sameh (2007) in which the contractors have 
considered subcontractors poor performance as one of the most significant risk. While 
Khaliluddin (2010) found out that contractors have considered subcontractor’s poor 
performance as low priority risk. Project size in terms of time has been considered as a 
highly severe risk factor by all the grade 1, 2 and 3 contractors. Thus, assigning project size 
in terms of time as overall a highly significant risk factor as shown above in Table 4.19 by 
the participating contractors in Saudi Arabia. This shows that the contractors are afraid of 
the time that may be allocated for a project. If the contractor has miscalculated the duration 
of the project or if delay occurs then the contractor might incur huge penalty which may 
reduce their estimated profit or sometimes might lead to losses. Sub-Contractors 
Competence has been considered as a highly severe risk factor by all the grade 1, 2 and 3 
contractors. Thus, assigning sub-contractors competence as overall a highly significant risk 
factor as shown above in Table 4.19 by the participating contractors in Saudi Arabia. This 
shows that contractors consider the ability of the subcontractor to perform their work as an 
important factor for the success of the project as the contractor will be responsible if the 
subcontractor is incompetent to perform his work as required and will be answerable to the 
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owner. Poor communication between involved parties has been considered as a highly 
severe risk factor by all the grade 1, 2 and 3 contractors. Thus, assigning poor 
communication between involved parties as overall a highly significant risk factor as 
shown above in Table 4.19 by the participating contractors in Saudi Arabia. This shows 
that the contractors in Saudi Arabia consider poor communication between parties as a 
severe risk as this may lead to chaos in the management of construction team and programs. 
A general contractor or project manager who is skillful in team and program coordination 
should be engaged. On the other hand, strengthening the participant’s perception of 
cooperation and communication is also of importance for improving construction quality 
and efficiency and to reduce the chance of ambiguities and misunderstanding which may 
result in conflicts and disputes. This result is supported by Jaser (2005) where the 
contractors have considered poor communication as the most important risk. Quality of 
work has been considered as a highly severe risk factor by all the grade 1, 2 and 3 
contractors. Thus, assigning quality of work as overall a highly significant risk factor as 
shown above in Table 4.19 by the participating contractors in Saudi Arabia. This result is 
supported by Al Salman (2004), Khaliluddin (2010) where the contractors have considered 
quality of work as the risk with highest severity and Khartam et al (2001) and Nur Alkaf 
(2012) said that the contractors have considered it as risk with high severity. Insufficient 
technology/skills / technique available has been considered as a highly severe risk factor 
by all the grade 1, 2 and 3 contractors. Thus, assigning insufficient technology/skills / 
technique available as overall a highly significant risk factor as shown above in Table 4.19 
by the participating contractors in Saudi Arabia. This shows that the contractors in Saudi 
Arabia consider that the technology, skills and techniques that is being employed during 
80 
 
construction of projects are not sufficient and the industry is relying on the traditional 
approaches for construction. Increase of modern and complex projects have made 
contractors to explore new ideas which include huge risk as the contractors are not familiar 
with such techniques. Both project size in terms of cost and size has been considered as 
a highly severe risk factor by all the grade 1, 2 and 3 contractors. Thus, assigning both 
project size in terms of cost and size as overall a highly significant risk factor as shown 
above in Table 4.19 by the participating contractors in Saudi Arabia. As the cost and size 
of the project increases the risks associated with it increases thus making the contractors 
take more precautions in order to avoid losses and delays. Lower work quality in 
presence of time constraints has been considered as highly severe risk factor by all the 
grade 1, 2 and 3 contractors. Thus, assigning lower work quality in presence of time 
constraints as overall a highly significant risk factor as shown above in Table 4.19 by the 
participating contractors in Saudi Arabia. This is supported by Jaser (2005) where 
contractors have agreed that they might get disturbed with the lower work quality, which 
means that contractors do their best to avoid abortive works due to limited time. Owners 
often impose tight construction schedule often makes it difficult and impractical for the 
contractor to complete the project with desired quality. This might be caused by the 
importance of time to the market but often is caused by political reasons. Third party 
delay, Poor communications between home and field offices, and Unpredicted 
Technical problems have been considered as highly severe risk by all the grade 1, 2 and 
3 contractors. Thus, assigning all these factors as overall a highly significant risk factor as 
shown above in Table 4.19 by the participating contractors in Saudi Arabia, and this is 
supported by Khartam et al (2001), Al Salman (2004), Jaser (2005), Sameh (2007), 
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Khaliluddin (2010). Feasibility of construction methods has been considered as a highly 
severe risk factor by all the grade 1, 2 and 3 contractors. Thus, assigning feasibility of 
construction methods as overall a highly significant risk factor as shown above in Table 
4.19 by the participating contractors in Saudi Arabia. This indicates that the contractors 
consider construction methods of high importance as the method adopted during tendering 
stage might not become feasible during the actual construction resulting in project delays. 
Thus, the contractors consider feasibility of construction methods as high priority and 
should always be present with an alternate method if unexpected conditions creep out. This 
result is supported by Rafiq (2013) where the contractors consider feasibility of the 
construction method as a high risk factor. 
4.4.3 FINANCIAL 
This group consists of 9 risk factors. The result indicates that the participating contractors 
consider Delay in progress payments, Financial failure of the Contractor, Financial failure 
of the owner, Delay in payment of claims, Financial failure of the sub-contractor, and Poor 
cost control while Inflation, High interest rates, and Exchange rate fluctuation as risk 
factors of medium severity and each of these factors are discussed in detail below. 
 
Delay in progress payments has been considered as a highly severe risk factor by all the 
grade 1, 2 and 3 contractors, thus assigning delay in progress payments as overall a highly 
significant risk factor as shown below in Table 4.20 by the participating contractors in 
Saudi Arabia. This shows that the contractors in Saudi Arabia are more concerned about 
the payment which they receive during the execution of the project as any delay in the 
payment may cause disruption in the cash inflow as a result of delayed income. Contractors 
usually have limited capital for executing a project and when the capital available is 
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depleted, the contractors may postpone payments to subcontractors and suppliers. As a 
result, they will also reduce their performance. These multiple problems will eventually 
cause construction delays creating disputes and conflicts between the owner and contractor. 
This result is supported by Khartam et al (2001), Wiguna et al (2005), Jaser (2005), Al 
Salman (2004) and Khaliluddin (2010) where all of them have found out the contractors 
consider delayed payments as the most significant risk factor. 
Table 4.20 Financial risk factors 
 
Factors 
Overall 
Minimum
Overall 
Maximum
Overall 
Mean 
Grade 1 
Mean 
Grade 2 
Mean 
Grade 3 
Mean 
Delay in progress 
payments 
3.00 9.00 6.90 7.12 6.28 7.57 
Financial failure of 
the Contractor 
3.00 .9.00 6.75 6.50 6.83 7.28 
Financial failure of 
the owner 
1.00 9.00 6.38 6.37 5.71 7.42 
Delay in payment of 
claims 
1.00 9.00 6.33 6.87 5.42 6.85 
Financial failure of 
the sub-contractor 
1.00 9.00 6.28 6.12 6.14 6.71 
Poor cost control 1.00 9.00 6.22 6.25 6.28 6.14 
Inflation 1.00 9.00 5.52 6.50 5.14 5.28 
High interest rates 1.00 9.00 5.09 5.25 4.87 5.42 
Exchange rate 
fluctuation 
1.00 8.00 4.76 4.87 5.28 4.42 
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Financial failure of the Contractor has been considered as a highly severe risk factor by 
all the grade 1, 2 and 3 contractors, thus assigning financial failure of the Contractor as 
overall a highly significant risk factor as shown above in Table 4.20 by the participating 
contractors in Saudi Arabia. Financial risks to contractors include whether the contractor 
has enough cash flow on time to enable him to progress with the work. One of the reasons 
for the failure may be the progress payment, and the contractors of Saudi Arabia have 
considered this to be the most critical financial risk as discussed above. This result is 
supported by Khartam et al (2001), Jaser (2005) and Rafiq (2013). According to Hallaq 
(2003), financial failure of the contractor can be due to: 
· Lack of capital. 
· Lack of experience in the line of work. 
· Cash flow management. 
· Low margin of profit due to competition. 
· Lack of experience in contracts. 
· Bidding contracts to lowest price. 
Financial failure of the owner has been considered as a highly severe risk factor by grade 
1 and 3 contractors while grade 2 contractors consider it as of medium severity. Thus, 
assigning financial failure of the owner as overall a highly significant risk factor as shown 
above in Table 4.20 by the participating contractors in Saudi Arabia. Owner’s ability to 
pay to the contractor for the work he has done is the only driving force that keeps the 
contractor from progressing with the construction of the project. If the owner becomes 
bankrupt, then the entire project will fall in limbo as the contractor, subcontractor and 
everyone involved in the project will stop their work, thus leading to delays, disputes and 
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claims. This result is supported by Sameh (2007) and Khaliluddin (2010) where the 
contractors have considered the failure of the owner as a risk of high severity. Delay in 
payment of claims, Financial failure of the sub-contractor and Poor cost control have been 
considered as the fourth, fifth and sixth most important risk factor in the finance category 
by the contractors in Saudi Arabia. Delay in payment of claims has been considered as a 
highly severe risk factor by grade 1 and 3 contractors while grade 2 contractors considering 
it as of medium severity. Thus, assigning delay in payment of claims as overall a highly 
significant risk factor as shown above in Table 4.20 by the participating contractors in 
Saudi Arabia. In case of any change order, defective design or any problem caused by the 
owner that may lead to delay and additional work, the contractor is concerned that the 
payment claimed for the additional cost which he might incur would be delayed by the 
owner and it may adversely affect his cash flow management. Financial failure of the 
sub-contractor has been considered as a highly severe risk factor by all the grade 1, 2 and 
3 contractors, thus assigning financial failure of the sub-contractor as overall a highly 
significant risk factor as shown above in Table 4.20 by the participating contractors in 
Saudi Arabia. The list of what can go wrong on a project is long, but one of the most 
common problems is subcontractor failure. Margins are so thin that one key subcontractor 
failure can be the difference between a successful and unsuccessful project. The contractor 
has to monitor the work done by each subcontractor carefully as any defects identified later 
would be the responsibility of the contractor and he will have to correct it on his expense. 
Poor cost control has been considered as a highly severe risk by all the grade 1, 2 and 3 
contractors. Thus, assigning poor cost control as overall a highly significant risk factor as 
shown above in Table 4.20 by the participating contractors in Saudi Arabia. This indicates 
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that the contractors in Saudi Arabia consider cost control as high priority. Cost control is 
essential for contractors as the cost for construction of each activity will be decided earlier 
and if any activity incurs an additional cost then the budget allocated for other activities 
will get disturbed. Thus, if the contractor doesn’t conduct cost control effectively then it 
may lead to failure of the contractor. This may be one of the reasons for financial failure 
of the contractors. The result is supported by Jaser (2005) where the contractors have 
considered cost control as a high significance risk factor. Inflation, High interest rates and 
Exchange rate fluctuation are the last three risk factors corresponding to seventh, eighth 
and ninth position in the financial category.  
Inflation has been considered as a risk factor of medium severity by grade 2 and 3 
contractors while grade 1 contractors consider it as highly severe. Thus, assigning Inflation 
as overall a highly significant risk factor as shown above in Table 4.20 by the participating 
contractors in Saudi Arabia. Contractors considered this risk factor as an oscillating one 
where its threat increases when inflation increases and vice versa. This result is supported 
by Khartam et al (2001) and Khaliluddin (2010), where the contractors have identified 
inflation of medium significance while according to Sameh (2007) and Andi (2006), the 
contractors have considered inflation of high significance. This may be due to what 
happened in 2005 when material prices sky-rocketed causing bankruptcy for contractors 
and delays in major projects for many countries. Saudi Arabia was one of the few countries 
which was able to control the inflation rate thus reducing its adverse effects. Thus the 
contractors in Saudi Arabia consider inflation as a moderate risk factor. High interest rates 
has been considered as risk factor of medium severity by all the grade 1, 2 and 3 
contractors, thus assigning high interest rates as overall a medium significance risk factor 
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as shown above in Table 4.20 by the participating contractors in Saudi Arabia. Most of the 
contractors rely largely on banks to support their financial needs for carrying the 
construction works. Banks provides these loans on interest to the contractors and if the loan 
contributes to significant project value and if the bank interest rate is high, then the 
contractor has to pay relatively more amount thus reducing its profit coming from a project. 
The contractors of Saudi Arabia have considered it of medium priority as the contractors 
are aware of the interest rate that the bank charges which is moderate in this country with 
which they can calculate the loan amount accordingly so that it doesn’t affect their profit 
while preparing their estimate. High interest rate can cause a major impact on the financial 
failure of the contractor which is the second most important risk factor in financial 
category. Exchange rate fluctuation has been considered as a risk factor of medium 
severity by all the grade 1, 2 and 3 contractors, thus assigning exchange rate fluctuation as 
overall a medium significance risk factor as shown above in Table 4.20 by the participating 
contractors in Saudi Arabia. This result is supported by Khaliluddin (2010) and Sameh 
(2007), where the contractors have considered it of medium priority. The strength of a 
national currency depends on its economy. The economy of Saudi Arabia has always been 
strong in recent years due to the boom in the oil industry and the increase of oil prices there 
by making the currency strong and constant and thus reducing the risk that the contractors 
might have to pay more to get any equipment or material from outside the Kingdom. It is 
important to note that most of the construction material and equipment is being imported 
to Saudi Arabia. Thus, any changes in the currency of other countries might have an impact 
on the cost that the contractor incur in purchasing them. 
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4.4.4 DESIGN 
This group consists of 9 risk factors. The result indicates that the participating contractors 
consider Frequent changes of design, Awarding the design to unqualified designers, Delays 
in approval, Undefined scope of work, Lack of consistency between bill of quantities, 
drawings and specifications, Actual quantities differ from the contract quantities, Drawings 
and documents are not issued on time, Failure to identify defects,  and Defective design 
(incorrect) all as high severity risk factors in Saudi Arabia and each of these factors are 
discussed in detail below. 
 
Frequent changes of design has been considered as a highly severe risk factor by all the 
grade 1, 2 and 3 contractors, thus assigning frequent changes of design as overall a highly 
significant risk factor as shown below in Table 4.21 by the participating contractors in 
Saudi Arabia.  This shows that the contractors are more concerned about the changes in the 
design they receive during the construction phase of the project and consider it as a risk of 
high priority. This is a common risk as owners rush into projects without the necessary 
planning and design time and it results in changes in design as the construction progresses. 
Design changes causes loss of time in preparing amended drawings and waiting for shop 
drawing approval. These would consequently cause inefficiency in labor and equipment 
productivity and finally these multiple effects would lead to construction delays. These 
changes might also lead to changes in the sequence of works or even cause rework. As a 
result, these situations would cause project cost overrun. This result is supported by Sameh 
(2007), Wiguna et al (2005), and Rafiq (2013). 
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Table 4.21 Design risk factors 
 
Factors 
Overall 
Minimum
Overall 
Maximum
Overall 
Mean 
Grade 1 
Mean 
Grade 2 
Mean  
Grade 3 
Mean 
Frequent changes of 
design  
4.00 9.00 7.50 7.5 6.85 8.14 
Awarding the design to 
unqualified designers 
1.00 9.00 7.45 7.25 6.57 8.57 
Delays in approval 4.00 9.00 7.40 7.25 7.57 7.42 
Undefined scope of 
work 
3.00 9.00 7.27 6.87 7.14 7.85 
Lack of consistency 
between bill of 
quantities, drawings 
and specifications 
2.00 9.00 7.13 6.75 6.57 8.14 
Actual quantities differ 
from the contract 
quantities 
4.00 9.00 7.09 6.20 7.57 7.28 
Drawings and 
documents are not 
issued on time 
2.00 9.00 7.09 6.62 7.28 7.42 
Failure to identify 
defects 
2.00 9.00 7.00 7.37 6.14 7.42 
 Defective design 
(incorrect) 
1.00 9.00 6.81 6.75 6.00 7.71 
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Awarding the design to unqualified designers has been considered as a highly severe 
risk factor by all the grade 1, 2 and 3 contractors. Thus, assigning awarding the design to 
unqualified designers as overall a highly significant risk factor as shown above in Table 
4.21 by the participating contractors in Saudi Arabia. This shows that the contractors 
consider Awarding the design to unqualified designers as a risk of high significance. The 
outcome of award of design to unqualified designer will be incorrect or defective design. 
As many unforeseen factors encompass construction activities, incorrect or defect designs 
often deviates the estimated cost from the real cost. Choosing responsible and experienced 
designers and if possible getting the contractors/subcontractors involved early can help to 
eliminate the black box and minimize the inaccuracy. According to Ogunlana et al. (1996), 
unqualified or shortage of personnel involved in the project design due to work overload 
in the firm designing the project were recognized as the most important reasons causing 
defective construction drawings. Santoso et al. (2003) added that the limited design fee 
allocated by the owner would cause the designer to provide an incomplete design. To avoid 
defective designs, the design team not only needs to fully understand what the clients want 
as defined in the project brief, but also to establish an efficient communication scheme 
among the designers. Failure of the designer to accomplish any one of these aspects would 
lead to defective design resulting in project delays. Delays in approval has been 
considered as a highly severe risk factor by all the grade 1, 2 and 3 contractors. Thus, 
assigning delays in approval as overall a highly significant risk factor as shown above in 
Table 4.21 by the participating contractors in Saudi Arabia.  This shows that the contractors 
consider Delays in approval as a risk of high significance. Delays in approval is related to 
obtaining governmental approvals and building permits that are essential for the contractor 
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to start the construction work. Delay in approval usually occurs due to management 
weakness of the project team or the bureaucracy of government. Clients need to establish 
a competent team to obtain the approval from government agencies and prepare project 
documents effectively and efficiently. This result is supported by Sameh (2007) and 
Khaliluddin (2010) where it is found that the contractors consider delay in approvals that 
are obtained by the owners as a risk of high significance as these delay may lead to delay 
in construction of the project which may cost the contractor due to unused resources and 
equipment’s and will also result in project delay. Undefined scope of work has been 
considered as a highly severe risk factor by all the grade 1, 2 and 3 contractors. Thus, 
assigning undefined scope of work as overall a highly significant risk factor as shown 
above in Table 4.21 by the participating contractors in Saudi Arabia. This shows that the 
contractors consider undefined scope of work as a risk of high significance. Undefined 
scope of work can directly result in changes in the planning, design and construction. It 
may occur from two possible reasons, the change of mind by the clients or the 
misunderstanding /misinterpretation of the clients’ needs in the project brief by the 
designer. For the former cause, the clients will bear the responsibility and for the latter one, 
a knowledgeable initial project team should be established as early as possible to define 
the project scope and functions precisely. This result is supported by Khartam et al (2001), 
Sameh (2007) and Nur Alkaf (2012) where the contractors have considered undefined 
scope of work as a risk of high severity as these will lead to design changes and the 
contractor may have to create a new project program in order to meet with the new 
requirements which may require rework and might cause additional cost. Lack of 
consistency between bill of quantities, drawings and specifications and Actual 
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quantities differ from the contract quantities has been considered as a highly severe risk 
factor by all the grade 1, 2 and 3 contractors. Thus, assigning lack of consistency and actual 
quantities differ factors as overall a highly significant risk factor as shown above in Table 
4.21 by the participating contractors in Saudi Arabia. These two risk factors are related to 
each other because if there is no consistency between bill of quantities, drawings and 
specifications then the actual amount of work that is required to be done will differ from 
the work as mentioned in the contract. Inconsistencies in dimensions and/or the position of 
the structural, architectural, mechanical, electrical, ventilation, air conditioning, plumbing 
and other systems commonly occur in the construction drawings leading to inconsistency 
between bill of quantities, drawings and specifications. They may arise probably because 
of lack of coordination between designers and lack of supervision among draftsmen in the 
design phase. This result is supported by Khaliluddin (2010), Sameh (2007) and Rafiq 
(2013) where the contractors have given these risk a high priority as based on these 
specification and drawing, contractors calculate their cost and participate in the bidding 
process. If there is inconsistency between the drawings and specification and the actual 
quantities differ then there is high probability of rework and change order which will result 
in delay of the project which not only costs to the owner but also to the contractor as most 
of the contractors utilize their resources on more than one project. Drawings and 
documents are not issued on time and Failure to identify defects has been considered 
as a highly severe risk factor by all the grade 1, 2 and 3 contractors. Thus, assigning 
drawings and documents are not issued on time and failure to identify defects as overall a 
highly significant risk factor as shown above in Table 4.21 by the participating contractors 
in Saudi Arabia. Delay in drawings and documents may be due to time pressure, work 
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overload, lack of co-ordination between design disciplines, and unclear and changing client 
information and requirements. This result is supported by Sameh (2007) and Khaliluddin 
(2010) where the contractors have considered delay in issue of drawings and documents as 
a risk of high priority. A recent study by Andi and Minato (2003) discussed that the design 
document related problems were considered to be critical in several countries, such as the 
US, Hong Kong, Australia and Japan. Therefore, it is recommended that the design 
company management, and more importantly the owners pay serious attention to these 
issues if they seek to reduce design related problems and minimize changes in the work in 
general because drawings and documents are very important as it the one which tells the 
contractors what he must do for the construction work. Any delay in these documents 
results in stoppage of work as the contractor doesn’t know what to do which will cause 
significant loss to the contractor and also delay in completion of the project. Defective 
(incorrect) design has been considered as a highly severe risk factor by all the grade 1, 2 
and 3 contractors. Thus, assigning defective design as overall a highly significant risk 
factor as shown above in Table 4.21 by the participating contractors in Saudi Arabia. 
Defective design may be result of design related problems such as incorrect and insufficient 
design information, inconsistent information among design documents, impractical designs 
(constructability problem) and co-ordination problems between design disciplines (e.g. 
between structural and architectural designs). Incorrect design may occur in the local 
industry mainly due to the short design time offered by the client or overload on the 
architect or competence of the designer or variations in the client's requirement. This result 
has been supported by Khartam et al (2001), Rafiq (2013) and Jaser (2005) where the 
contractors have considered it as a risk of medium importance. Defective design risk factor 
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depends on most of the factors that are explained in the design category. If the contractors 
found discrepancies between the various construction drawings and specifications or any 
defective design, they ask the designer to solve these problems. However, this procedure 
takes time as it requires waiting for responses from the designers. Thus defective design 
may cause delays, rework, and consequently these conditions could lead to cost overruns. 
4.4.5 RESOURCES 
This group consists of 8 risk factors. The results indicate that the participating contractors 
consider Poor labor productivity, Unavailable labor, Late deliveries of material, Departure 
of qualified staff or labor, Unavailable equipment, Unavailable materials, Poor equipment 
Productivity, and Supplies of defective materials all as high severity risk factors in Saudi 
Arabia and each of these factors are discussed in detail below. 
 
Poor labor productivity has been considered as a highly severe risk factor by all the grade 
1, 2 and 3 contractors. Thus, assigning poor labor productivity as overall a highly 
significant risk factor as shown below in Table 4.22 by the participating contractors in 
Saudi Arabia. This shows that the contractors are highly concerned about the productivity 
of the labor. Construction industry is a labor intensive industry and almost all the 
construction work involves labor. If the productivity of the labor decreases then then there 
will be delay in the completion of the work which will affect the completion of subsequent 
activities. Thus, forcing the contractors to deploy more labor which will add additional cost 
in order to prevent delay in the construction of the project. This result is supported by 
Khaliluddin (2010) where the contractors have considered poor labor productivity as a high 
significance risk factor. 
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Table 4.22 Resources risk factors 
Factors 
Overall 
Minimum
Overall 
Maximum
Overall 
Mean 
Grade 1 
Mean 
Grade 2 
Mean 
Grade 3 
Mean 
Poor labor productivity 4.00 9.00 7.80 7.87 7.16 8.28 
Unavailable labor 4.00 9.00 7.59 7.37 7.14 8.28 
Late deliveries of 
material 
2.00 9.00 7.54 7.25 7.00 8.42 
Departure of qualified 
staff or labor 
4.00 9.00 7.09 6.75 6.85 7.71 
Unavailable equipment 3.00 9.00 7.00 6.50 6.71 7.85 
Unavailable materials 3.00 9.00 7.00 6.87 6.71 7.42 
Poor equipment 
productivity 
4.00 9.00 6.90 6.87 6.00 7.85 
Supplies of defective 
materials 
2.00 9.00 6.72 6.87 5.42 7.85 
 
Unavailable labor has been considered as a highly severe risk factor by all the grade 1, 2 
and 3 contractors. Thus, assigning unavailable labor as overall a highly significant risk 
factor as shown above in Table 4.22 by the participating contractors in Saudi Arabia. As 
discussed earlier construction is a labor intensive industry and there is an increase in 
demand of manpower in Saudi Arabia due to increase in project numbers, size and 
complexity. To add to this problem, the government imposed strict rules for importing 
manpower from foreign nations. This unavailability of labor will directly affect the 
contractor’s ability to perform construction of projects. This result is supported by Jaser 
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(2005) where the contractors have considered unavailable labor as high significance risk 
factor. Late deliveries of material and Unavailable materials have been considered as a 
highly severe risk factor by all the grade 1, 2 and 3 contractors. Thus, assigning late 
deliveries of material and unavailable materials as overall a highly significant risk factor 
as shown above in Table 4.22 by the participating contractors in Saudi Arabia. Materials 
are essential in construction of any work and most of the materials in Saudi Arabia are 
imported from other countries. Any delay in procurement of materials will stop the 
construction work due to which other resources which are present on the site will remain 
unused which will cause additional cost to the contractor and will also delay the progress 
of the project. Thus, the contractors must ensure the adequate availability of the materials 
as scheduled. This result is supported by Karim (2012) where the contractors have 
considered late deliveries of material and unavailable materials as high significance risk 
factors. Departure of qualified staff or labor has been considered as a highly severe risk 
factor by all the grade 1, 2 and 3 contractors. Thus, assigning departure of qualified staff 
or labor as overall a highly significant risk factor as shown above in Table 4.22 by the 
participating contractors in Saudi Arabia. Qualified staff or labor is always essential to 
maintain the quality and productivity of the construction work. Departure of qualiﬁed staﬀ 
is a major problem especially in the ﬁelds of construction and project management. Many 
talented staﬀ keeps moving from one company to another as competition oﬀers excellent 
opportunity for experienced staﬀ. Also, Saudization has caused many qualified staff 
personnel to leave the country thus making empty spaces which the contractors may be 
forced to fill with unqualified personnel. This result is supported by Sameh (2007) where 
the contractors have considered Departure of qualiﬁed staﬀ as a high significance risk 
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factors in construction industry. Unavailable equipment has been considered as a highly 
severe risk factor by all the grade 1, 2 and 3 contractors, thus assigning unavailable 
equipment as overall a highly significant risk factor as shown above in Table 4.22 by the 
participating contractors in Saudi Arabia. Shortage of equipment is another major risk 
factor that has significant impact on project productivity. This can result from poor 
planning and lack of experience among contractors in handling the projects. Usually, 
contractors handle more than one project at a time and they switch the equipment from one 
project to another. This would also affect the availability of equipment on a particular 
project. This result is supported by Karim (2012) where the contractors have considered 
Unavailable equipment as a high significance risk factor in the construction industry. 
4.4.6 LEGAL 
This group consists of 8 risk factors. The result indicated that the participating contractors 
consider Difficulty to get permits, Corruption and Bribes, Change order negotiation, 
Delayed disputes resolutions, Legal disputes among the contract parties, Labor Disputes, 
New governmental acts or legislations, and Breach of Contract by any of the involved 
parties all as high severity risk factors in Saudi Arabia and each of these factors are 
discussed in detail below. 
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Table 4.23 Legal Risk factors 
Factors 
Overall 
Minimum
Overall 
Maximum
Overall 
Mean 
Grade 1 
Mean  
Grade 2 
Mean 
Grade 3 
Mean 
Difficulty to get 
permits 
4.00 9.00 7.18 7.50 6.42 7.57 
Corruption and 
Bribes 
2.00 9.00 6.63 6.00 6.28 7.71 
Change order 
negotiation 
3.00 9.00 6.54 6.67 6.28 7.00 
Delayed disputes 
resolutions 
3.00 9.00 6.54 6.87 6.00 6.71 
Legal disputes 
among the contract 
parties 
3.00 9.00 6.54 6.87 5.71 7.00 
Labor Disputes 4.00 9.00 6.50 6.50 6.00 7.00 
New governmental 
acts or legislations 
2.00 9.00 6.50 6.12 6.85 6.57 
Breach of Contract 
by any of the 
involved parties 
2.00 9.00 6.31 6.12 6.42 6.42 
 
Corruption and Bribes has been considered as highly severe risk factor by all the grade 
1, 2 and 3 contractors. Thus, assigning corruption and bribes as overall a highly significant 
risk factor as shown above in Table 4.23 by the participating contractors in Saudi Arabia. 
Problem due to corruption and bribes may arise either from within the contractor’s 
organization or outside. Corruption within the contractor’s organization may lead to poor 
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quality of construction work for which the owner may disapprove and demand for rework. 
The contractors are also concerned that they might have to pay bribes to owner 
representatives to get their work approved and also to the government to get permits for 
construction work. This result is in contradiction with the findings of Khaliluddin (2010) 
and Sameh (2007) where the contractors have considered corruption and bribes as low 
significance risk factors in construction industry. This shows that there is lot of corruption 
in the construction industry in Saudi Arabia. Change order negotiation has been 
considered as a highly severe risk factor by all the grade 1, 2 and 3 contractors. Thus, 
assigning change order negotiation as overall a highly significant risk factor as shown 
above in Table 4.23 by the participating contractors in Saudi Arabia. Change orders issued 
by the owner will require the contractor to rethink his strategies and approach to complete 
the construction of the project. Negotiation for the cost of change order can only be 
achieved by mutual understanding between the owner and the contractor as the contractors 
will try to maximize their profit and the owner will try to maximize the cost. Thus the 
contractors consider that it is difficult to reach a negotiation for change orders in 
construction industry in Saudi Arabia and are concerned with it. This result is supported 
by Al Salman (2004) where the contractors have considered change order negotiation as a 
high significance risk factor. Legal disputes among the contract parties and Delayed 
disputes resolutions have been considered as highly severe risk factors by all the grade 1, 
2 and 3 contractors, thus assigning legal disputes among the contract parties and delayed 
disputes resolutions factors as overall highly significant risk factors as shown above in 
Table 4.23 by the participating contractors in Saudi Arabia. Disputes during construction 
of project may arise due to failure of any of the project parties to meet their requirements. 
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Owner delayed payments, poor quality of contractor or subcontractor, delay in progress etc 
may be the reason for disputes. Rise of disputes between any project parties is harmful for 
the project as it will at the end effect the entire project. Disputes can be settled by mutual 
agreement or in worst cases may lead to arbitration or land in the court which will cost all 
the parties involved in the project and the longer the delay in resolving disputes the greater 
will be the cost. This result is supported by Jaser (2005), Ahmed et al (1999) where the 
contractors have considered legal disputes among the contract parties and delayed disputes 
resolutions as high significance risk factors. Labor Disputes has been considered as a 
highly severe risk factor by all the grade 1, 2 and 3 contractors. Thus, assigning labor 
disputes as overall a highly significant risk factor as shown above in Table 4.23 by the 
participating contractors in Saudi Arabia. Labor strikes and disputes can disrupt 
construction activity and may aﬀect project objectives negatively. This result is in 
contradiction with the findings of Al Salman (2004), Khartam et al (2001) where the 
contractors have considered labor disputes of less significance risk factor. This shows that 
the contractors in Saudi Arabia are concerned with labor problem which may be due to the 
complex and unstable nature of Saudi labor industry. New governmental acts or 
legislations has been considered as a highly severe risk factor by all the grade 1, 2 and 3 
contractors. Thus, assigning new governmental acts or legislations as overall a highly 
significant risk factor as shown above in Table 4.23 by the participating contractors in 
Saudi Arabia. Any changes in government procedures will require the contractor to change 
their approach for the construction work which will affect the contractor as he has to rethink 
his approach which will cause delay in the progress of the construction work. This result 
is in contradiction with the findings of Jaser (2005) and Sameh (2007) where the 
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contractors have considered new governmental acts or legislations as a low significance 
risk factor. This shows that the contractors in Saudi Arabia are concerned with the changes 
imposed by the government which may be due to the fact that many changes occurs in the 
government rules and regulation of Saudi Arabia and this is affecting the contractor 
adversely. Breach of Contract by any of the involved parties has been considered as a 
highly severe risk factor by all the grade 1, 2 and 3 contractors. Thus, assigning breach of 
contract as overall a highly significant risk factor as shown above in Table 4.23 by the 
participating contractors in Saudi Arabia. Contract breach may be caused by either of the 
project parties’ i.e. contractor, owners or sub-contractors. Any breach of contract by one 
of the project party may lead to termination of the contract and will lead the fate of the 
project in limbo. Thus, breach of contract leads to disputes and claims which will cost 
heavily to all the parties. This result is in contradiction with findings of Sameh (2007) 
where the contractors consider breach of contract as a less significance risk factor. 
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4.5 RISK PREVENTIVE AND MITIGATIVE ACTIONS 
In this section suitability of various Risk preventive and mitigative actions by all the 
participating contractors and by each grade of contractor are analyzed and discussed 
separately in detail below. 
4.5.1 RISK PREVENTIVE ACTIONS 
The results indicate that the participating contractors consider Utilize quantitative risk 
analyses techniques for accurate time estimate, Produce a proper schedule by getting 
updated project information, Plan alternative methods as stand-by, Consciously adjust for 
bias and add risk premium to time estimation, Refer to previous and ongoing similar 
projects for accurate program, Transfer or share risk to/with other parties as more suitable 
actions while Depend on subjective judgment to produce a proper program as a suitable 
action for prevention of risk in Saudi Arabia construction industry and each action is 
discussed in detail below. 
 
Utilize quantitative risk analyses techniques for accurate time estimate has been 
considered as a highly suitable risk preventive action by grade 1 and 2 contractors and 
grade 3 contractors considering it as more suitable. Thus, assigning Utilize quantitative risk 
analyses techniques for accurate time estimate as overall a more suitable risk preventive 
action as shown below in Table 4.24. This shows that the contractors in Saudi Arabia 
consider use of quantitative risk analysis techniques for producing accurate time estimates 
as a highly effective technique to prevent risk. Quantitative risk analyses techniques may 
be Primavera, Monte Carlo simulation, @risk etc. There is a huge demand for professionals 
with optimizations software’s such as Primavera in Saudi Arabia and the contractors are 
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adapting these techniques at the same time. Thus sufficient knowledge and experience of 
experts in analysis techniques, and the ease of finding the probability distribution for risk 
in practice could be the two main reasons for such a result. However this result contradicts 
the findings of Jaser (2005), where the approach of risk analysis is largely based on the use 
of checklists by managers, who try to think of all possible risks. Produce a proper 
schedule by getting updated project information has been considered as a more suitable 
risk preventive action by grade 1 and 3 contractors and grade 2 contractors considering it 
as highly suitable. Thus, assigning produce a proper schedule as overall a more suitable 
risk preventive action as shown below in Table 4.24 by the participating contractors in 
Saudi Arabia. Construction is subjected to a dynamic environment, which is why risk 
managers constantly strive to improve their estimates. Even with near perfect estimates, 
decision making about risk is a difficult task. Thus, depending only on experience and 
subjective judgment may not be enough, and updated project information should be 
obtained and applied. This result is supported by Khartam et al (2001) where the 
contractors have considered getting more updated project information at the project 
planning stage to be the most effective risk preventive method. 
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Table 4.24 Risk Preventive actions 
Risk Preventive actions 
Overall 
Minimum
Overall 
Maximum
Overall 
Mean 
Grade 1 
Mean 
Grade 2 
Mean 
Grade 3 
Mean 
Utilize quantitative risk 
analyses techniques for 
accurate time estimate 
1.0 5.0 3.95 4.37 4.00 3.42 
Produce a proper 
schedule by getting 
updated project 
information 
2.00 5.00 3.95 3.87 4.42 3.57 
Plan alternative 
methods as stand-by 
1.00 5.00 3.81 4.00 3.85 3.57 
Consciously adjust for 
bias and add risk 
premium to time 
estimation 
2.00 5.00 3.54 4.12 3.42 3.00 
Refer to previous and 
ongoing similar 
projects for accurate 
program 
1.00 5.00 3.45 3.62 3.71 3.00 
Transfer or share risk 
to/with other parties 
1.00 5.00 3.22 3.50 3.57 2.57 
Depend on subjective 
judgment to produce a 
proper program 
1.00 5.00 3.00 3.50 2.71 2.71 
 
Plan alternative methods as stand-by has been considered as a more suitable risk 
preventive action by all the grade 1, 2 and 3 contractors. Thus, assigning plan alternative 
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methods as stand-by as overall a more suitable risk preventive action as shown above in 
Table 4.24 by the participating contractors in Saudi Arabia.  This shows that the contractors 
consider planning by more than one method for a particular task to be very effective in 
order to overcome the aftermaths of any uncertainties. Planning alternative methods means 
that the contractors are evaluating the potential of risk from the planning stage for each 
method they will implement during construction phase which is highly recommended 
because the earlier the risk evaluation starts, more effective will be its management. 
However, this results is in contradiction with Khartam et al (2001) where the contractors 
have considered planning alternative method as a stand by as less effective risk preventive 
action. Consciously adjust for bias and add risk premium to time estimation has been 
considered as a more suitable risk preventive action by grade 2 and 3 contractors and grade 
1 contractors considering it as highly suitable. Thus, assigning consciously adjust for bias 
and add risk premium to time estimation as overall a more suitable risk preventive action 
as shown above in Table 4.24. Risk premiums in construction projects take the form of 
contingencies or added margins to an estimate to cover unforeseen eventualities. The 
amount of the premium varies between projects and is mostly dependent upon the attendant 
risk and decision makers risk attitude. Thus, the contractors consider that adding risk 
premium to their estimates will ensure that they will be ready to face any potential risk that 
might occur during the construction phase. However this result is contradicting with the 
findings of Jaser (2005) where the contractors consider that taking into consideration such 
risks premiums would increase the priced bid and would consequently decrease the 
probability of gaining the bid due to the highly competitive construction industry market. 
Refer to previous and ongoing similar projects for accurate program has been 
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considered as a more suitable risk preventive action by all the grade 1, 2 and 3 contractors. 
Thus, assigning refer to previous and ongoing similar projects as overall a more suitable 
risk preventive action as shown above in Table 4.24 by the participating contractors in 
Saudi Arabia. This shows the contractors consider that by referring to previously executed 
and ongoing similar projects they can create much accurate construction program which 
will avoid any uncertainties to occur. The data obtained from previous and ongoing similar 
projects will help the contractors to identify the possible uncertainties that can occur during 
construction and thus enable them to adopt suitable methods, techniques and make 
necessary decisions while developing the project program. This result is supported by Jaser 
(2005) where it is found that the contractors consider using the data from previous and 
ongoing similar projects as a suitable risk preventive action which reduces the possibility 
of any risks occurring thereby creating a more accurate program. Transfer or share risk 
to/with other parties has been considered as a more suitable risk preventive action by 
grade 1 and 2 contractors and grade 3 contractors considering it as suitable. Thus, assigning 
transfer or share risk as overall a more suitable risk preventive action as shown above in 
Table 4.24. This shows that Transfer or share risk to/with other parties has been considered 
a suitable action for preventing all the effects of risk coming to the contractors. The 
contractor can share or transfer risk to owner, subcontractor, vendors etc either by including 
it in the contract or by mutual understanding. However, this result is contradicting with the 
findings of Khartam et al (2001) where the contractors consider that it is essential to 
establish a long-term working relationship with a particular subcontractor, owner and 
material vendor. Since the long-term transaction relationship between the parties should 
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prevail, very few general contractors could exercise the practice of shifting risk to other 
parties. 
Depend on subjective judgment to produce a proper program has been considered as 
a suitable risk preventive action by grade 2 and 3 contractors and grade 1 contractors 
considering it as more suitable. Thus, assigning Depend on subjective judgment to produce 
a proper program as overall a suitable risk preventive action as shown above in Table 4.24. 
Judgment or subjective probability uses the experience gained from similar projects 
undertaken in the past by the decision maker to decide on the likelihood of risk exposures 
and the outcome. Judgment and experience gained from previous contracts may become 
the most valuable information source for the use when there is limited time for preparing 
the project program. The findings from Khartam et al (2001) show that contractors consider 
subjective judgment to produce a proper program as the most effective risk preventive 
action. 
4.5.2 RISK MITIGATIVE ACTIONS 
The results indicate that the participating contractors consider Close supervision to 
subordinates for minimizing abortive work, Change the sequence of work by overlapping 
activities, and Coordinate closely with subcontractors as highly suitable actions while 
Increase the working hours, Increase manpower, and Increase equipment as more suitable 
actions for mitigation of risk in Saudi Arabia construction industry and each action is 
discussed in detail below. 
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Table 4.25 Risk Mitigative actions 
Risk Mitigative actions 
Overall 
Minimum
Overall 
Maximum
Overall 
Mean 
Grade 1 
Mean 
Grade 2 
Mean 
Grade 3 
Mean 
Close supervision to 
subordinates for 
minimizing abortive 
work 
2.00 5.00 4.14 4.12 4.33 4.00 
Change the sequence of 
work by overlapping 
activities 
3.00 5.00 4.04 3.87 4.42 3.85 
Coordinate closely with 
subcontractors 
2.00 5.00 4.00 4.00 4.00 4.00 
Increase the working 
hours 
1.00 5.00 3.36 3.12 3.42 3.57 
Increase manpower 1.00 5.00 3.27 3.12 3.14 3.57 
Increase equipment 1.00 5.00 3.22 3.12 3.14 3.42 
 
Close supervision to subordinates for minimizing abortive work has been considered a 
highly suitable risk mitigative action by all the grade 1, 2 and 3 contractors. Thus, assigning 
close supervision to subordinates as overall a highly suitable risk mitigative action as 
shown above in Table 4.25 by the participating contractors in Saudi Arabia. This shows 
the contractors in Saudi Arabia consider that by close and continues supervision during the 
construction phase abortive work can be minimized and any potential risk can be mitigated. 
Abortive work is a big risk for the contactors as it may require rework due to rejection by 
the owner, resulting in significant cost overrun and delay to the contractor. Thus the 
contractor consider that close supervision is a highly suitable risk mitigative action to avoid 
abortive work. This result is supported by Jaser (2005) where the contractors consider that 
close supervision to subordinates for minimizing abortive work is the most effective 
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mitigative method to be followed for minimizing losses. Change the sequence of work 
by overlapping activities has been considered as a more suitable risk mitigative action by 
grade 1 and 3 contractors and grade 2 contractors considering it as highly suitable. Thus, 
assigning change the sequence of work by overlapping activities as overall a highly suitable 
risk mitigative action as shown above in Table 4.25. This shows that the contractors 
consider that changing the sequence of work by overlapping activities is more suitable in 
case of project delays. In case a delay occurs in one of the project activities then the 
upcoming activities can be re arranged and all the possible activities can be overlapped to 
make the schedule as feasible as possible. Such approach doesn’t involve any cost to the 
contractors but care should be taken such that no uncertainties should arise later due to 
overlapping of the activities. This result is supported by Jaser (2005) where that contractors 
consider that Changing the sequence of work by overlapping activities is more suitable 
approach to mitigate project risk due to delays. Coordinate closely with subcontractors 
has been considered as a highly suitable risk mitigative action by all the grade 1, 2 and 3 
contractors. Thus, assigning coordinate closely with subcontractors as overall a highly 
suitable risk mitigative action as shown above in Table 4.25 by the participating contractors 
in Saudi Arabia. This shows that contractors consider that close coordination with the 
subcontractors is more suitable and effective to mitigate the effects of risk. Contractors 
know that subcontractors bring additional risks to them. These risks include uncertainties 
related to a subcontractor's technical qualifications, timeliness, reliability, and financial 
stability, causing time and/or cost increase during construction. Thus, the contractors 
consider that coordinating with the subcontractor will help to identify any defects caused 
by them and to reduce its effects on the project. This result is supported by Khartam et al 
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(2001) where the contractors consider close coordination with the subcontractors as the 
most effective risk mitigative action.  
Increase the working hours has been considered a more suitable risk mitigative action by 
all the grade 1, 2 and 3 contractors. Thus, assigning increase the working hours as overall 
a more suitable risk mitigative action as shown above in Table 4.25 by the participating 
contractors in Saudi Arabia. The contractors consider that by increasing the working hours 
for the project the risk of delay can be mitigated. Increasing the working hours can be done 
by paying overtime for the labor and equipment and completing the task without any 
additional work force. Such an approach will increase the cost of the project for the 
contractor but it will be less when compared to the penalties and losses that the owner may 
impose on him due to delay in completion of the project. The contractor should be aware 
that overtime may reduce the productivity of the work force and he should limit it to an 
acceptable value. Thus, contractors consider that increasing working hours is a suitable 
approach to mitigate the effects of risks due to delay. This result is supported by Jaser 
(2005) where the contractors consider increasing the working hours as an effective risk 
mitigative action. Increase manpower and Increase equipment have been considered 
more suitable risk mitigative actions by all the grade 1, 2 and 3 contractors. Thus, assigning 
Increase manpower and Increase equipment as overall more suitable risk mitigative action 
as shown above in Table 4.25 by the participating contractors in Saudi Arabia. This shows 
the contractors consider increasing the manpower and equipment’s to mitigate the affects 
of risk is a suitable approach. Work force available on the site is one of the important 
variables to project progress, since construction projects generally include many labor-
intensive operations. Therefore, increasing the work force normally speeds up progress, 
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subject to physical constraints of the site and construction sequence. It is important that the 
contractors should consider that it is not easy to procure labor and equipment on a short 
notice and the contractor will incur additional costs in order to pay those additional force. 
This result is supported by Jaser (2005) where the contractors have considered increasing 
manpower and equipment’s as a reasonably suitable risk mitigative action.  
The contractors were asked to identify any additional risk preventive and mitigative actions 
that they consider to be suitable. Involve all stakeholders and Create corporate Risk 
memory Bank were suggested as more suitable risk mitigative actions with a suitability 
of 4 by one of the participating contractor. 
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5 CHAPTER 5 
SUMMARY OF THE STUDY, CONCLUSIONS, and 
RECOMMENDATIONS 
This chapter presents the summary of the study, findings, conclusions and 
recommendations that arise from the study. Furthermore, the direction of future studies in 
the same field are also presented. 
 
5.1 SUMMARY OF THE STUDY 
Risk management can be generally described as a management tool which aims at 
determining the causes of risk and uncertainty, evaluating their impact, and creating 
appropriate risk management responses. An effective risk management method can not 
only help contractors to understand the kinds of risks they might incur in different phases 
of a project, but will also help them in manage those risks. Due to its growing significance, 
today risk management has been accepted as an essential requirement in construction 
industry and for which a set of techniques have been created to manage the impacts that 
might be brought by the potential risks. Risk management therefore is an integral part of 
any construction industry particularly in a developing country like Saudi Arabia where 
there are massive construction projects to be handled in the future.  
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The main objectives of this study are to investigate whether contractors in Saudi Arabia 
consider risks in their organization and if yes then how are they managed. Also, to 
determine risk evaluation techniques and risk factors which contractors consider and the 
strategies which they design, implement and control to eliminate or mitigate the impact of 
risks in projects. 
An intense literature review was conducted to determine the risk techniques, risk factors 
and risk management actions that are suitable for the construction industry in Saudi Arabia. 
A questionnaire was developed to collect the required data from grade 1, 2 and 3 building 
contractors in the Eastern Province of Saudi Arabia classified by the Ministry of 
Municipality and Rural Affairs. The questionnaire was sent to all the contractors’ 
population and 28% of them completed and returned the questionnaire. 
 
5.2 FINDINGS 
The following are the major findings towards the objectives of this study: 
5.2.1 RISK MANAGEMENT IN THE ORGANIZATION 
 Majority of the contractors regardless of grades are considering risk management in 
their business operation and have been conducting risk management for more than 5 
years.  
 Different personnel are responsible for risk management in the organization among 
contractors regardless of grades in Saudi Arabia varying from project manager, cost 
estimator, planner etc with majority of personnel in grade 1 and grade 3 contractors 
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involved in risk management for more than 5 years while the personnel for grade 2 are 
varying in regard to their experience in the area of risk.  
 Very few grade 1 and grade 2 contractors have a separate risk management department 
established in their organization for dealing with project risk with very few personnel 
employed while none of the grade 3 contractors have considered this department.  
 Majority of contractors regardless of their grades are carrying out risk management on 
all projects irrespective of the cost, time and size throughout the life cycle of the project 
due to long term cost savings and they are quick and more competent in handling risk 
with grade 3 contractors also considering risk management due to complexities of the 
projects. 
5.2.2 RISK ANALYSIS TECHNIQUES 
 Analyzing historical data and Joint evaluation by key participants, Sensitivity analysis, 
Compare similar projects through similar conditions, direct judgment using experience 
and personal skills and documented knowledge have been consider as more suitable 
risk analysis techniques by all the grade 1, 2 and 3 participating contractors in Saudi 
Arabia. 
 Consulting experts, Project team brainstorming, Checklist have been considered as 
more suitable risk analysis techniques by grade 1 and 3 participating contractors while 
grade 2 contractors considering it as highly suitable. Expert software packages has been 
considered as a more suitable risk analysis technique by grade 1 and 2 contractors while 
grade 3 contractors considering it as suitable. 
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5.2.3 RISK FACTORS 
 Regarding the significance of various risk factors occurring in construction projects for 
the On-site category; Occurrence of accidents because of poor safety procedures has 
been considered as highly severe by all the grade 1, 2 and 3 contractors. Unforeseen 
site conditions and adverse weather conditions has been consider as highly severe by 
grade 1 and grade 3 contractors while grade 2 contractors consider it of medium 
severity. Difficulty to access the site has been considered as highly severe by grade 2 
and grade 3 contractors while grade 1 contractors consider it of medium severity. 
Environmental factors has been considered as a medium severity factor by all the grade 
1, 2 and 3 contractors.  
 In the Construction category, contractors regardless of grades consider Subcontractors 
Poor performance, Project size in terms of time, Sub-Contractors Competence, Poor 
communication between involved parties, Quality of work, Insufficient 
technology/skills / technique available, Project size in term of cost, Project size in terms 
of size, Lower work quality in presence of time constraints, Third party delay, Poor 
communications between home and field offices, Unpredicted Technical problems 
during Construction, and Feasibility of construction methods all as high severity risk 
factors.  
 In the Financial category, Delay in progress payments, Financial failure of the 
Contractor, Financial failure of the sub-contractor, and Poor cost control have been 
considered as highly severe by all grade 1, 2 and 3 contractors. Financial failure of the 
owner and Delay in payment of claims has been consider as highly severe by grade 1 
and grade 3 contractors while grade 2 contractors consider it of medium severity. 
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Inflation has been considered as a medium severity factor by grade 2 and grade 3 
contractors while grade 1 contractors consider it of high severity. High interest rates 
and Exchange rate fluctuation have been considered as medium severity factor by all 
the grade 1, 2 and 3 contractors. 
 In the Design category, contractors regardless of grades consider Frequent changes of 
design, Awarding the design to unqualified designers, Delays in approval, Undefined 
scope of work, Lack of consistency between bill of quantities, drawings and 
specifications, Actual quantities differ from the contract quantities, Drawings and 
documents are not issued on time, Failure to identify defects, and Defective design 
(incorrect) all as high severity risk factors. 
 In the Legal category, contractors regardless of grades consider Difficulty to get 
permits, Corruption and Bribes, Change order negotiation, Delayed disputes 
resolutions, Labor Disputes, New governmental acts or legislations, and Breach of 
Contract by any of the involved parties all as high severity risk factors. Legal disputes 
among the contract parties has been consider as a highly severe by grade 1 and grade 3 
contractors while grade 2 contractors consider it of medium severity. 
 In the Resource category, contractors regardless of grades consider Poor labor 
productivity, Unavailable labor, Late deliveries of material, Departure of qualified staff 
or labor, Unavailable equipment, Unavailable materials, Poor equipment productivity, 
and Supplies of defective materials all as high severity risk factors 
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5.2.4 RISK MANAGEMENT ACTIONS 
 In regard to the suitability of various risk preventive actions, Utilize quantitative risk 
analyses techniques for accurate time estimate has been considered as a highly suitable 
risk preventive action by grade 1 and 2 participating contractors while grade 3 
contractors consider it as more suitable. Produce a proper schedule by getting updated 
project information has been considered as a more suitable risk preventive action by 
grade 1 and 3 participating contractors while grade 2 contractors consider it as highly 
suitable. Plan alternative methods as stand-by and Consciously adjust for bias and add 
risk premium to time estimation have been considered as more suitable risk preventive 
action by grade 2 and 3 participating contractors while grade 1 contractors consider it 
as highly suitable. Refer to previous and ongoing similar projects for accurate program 
has been considered as a more suitable risk preventive action by all grade 1, 2 and 3 
participating contractors. Transfer or share risk to/with other parties has been 
considered as a more suitable risk preventive action by grade 1 and 2 participating 
contractors while grade 3 contractors consider it as suitable. Depend on subjective 
judgment to produce a proper program has been considered as a suitable risk preventive 
action by grade 2 and 3 participating contractors while grade 1 contractors consider it 
as mostly suitable.  
 For the suitability of risk mitigative actions, close supervision to subordinates for 
minimizing abortive work and coordinate closely with subcontractors have been 
considered as highly suitable risk mitigative action by all grade 1, 2 and 3 participating 
contractors. Change the sequence of work by overlapping activities has been 
considered as a more suitable risk mitigative action by grade 1 and 3 participating 
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contractors while grade 2 contractors consider it as highly suitable. Increase the 
working hours, Increase manpower and Increase equipment have been considered as 
more suitable risk mitigative action by all grade 1, 2 and 3 participating contractors. 
 
5.3 CONCLUSION 
Most of the contractors in Saudi Arabia are practicing risk management in their business 
operation but there is a lack of risk professionals in the contractor’s organization and the 
contractors are not following a systematic approach for dealing with risks. The contractors 
are using proper techniques for evaluating risks which have proven acceptable and 
effective in the construction industry. The contractors are considering lot of risk factors 
both internal and external to the project in their business operations. The contractors are 
using suitable risk preventive and mitigative actions which are acceptable in the 
construction industry to reduce the aftermaths of the occurrence of risks. 
 
5.4 RECOMMENDATION 
In this section recommendation will be made to the contractors which may help them to 
improve their risk management practices in their organization. Recommendation for 
further studies will also be given which are required in the construction industry in Saudi 
Arabia. 
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5.4.1 RECOMMENDATION TO THE CONTRACTORS 
 Contractors who are not considering risk management are advised to understand its 
importance and start implement it for construction of projects. 
 Contractors are advised to start following a more systematic approach for risk 
management process and should employ risk professionals and experts in their 
organization instead of relying on consulting experts. 
 Contractors  are advised to  work  on  training  their  personnel  to  properly  apply risk 
management principles by organizing workshops or providing education in risk 
management institutes. 
 Contracting firms are advised to utilize computerized approaches used for risk analysis 
and evaluation such as @Risk package which integrates with widely used programs 
like Microsoft Project and Microsoft Excel. These project management tools are 
designed to model interaction of time, resources, cost and revenue throughout the entire 
life of a project and have the capacity to evaluate the consequences of factors such as 
delay, inflation and changes to the market or to production rates. Such computer-based 
methods recognize the dynamic project environment. 
 Contractors are advised to learn how to share and shift different possible risks that will 
occur in the project. This will reduce the amount allocated for contingencies thereby 
maximizing the profit and chance of winning the bid simultaneously.  
 Contractors are advised to maintain a satisfactory level of communications not only 
between the home and field office but also with the sub-contractors and owners 
representatives to convey the needed information fluently and effectively. 
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5.4.2 RECOMMENDATION FOR FURTHER STUDIES 
 It can be recommended that a study could be carried out in future to determine the 
barriers which the contractors consider and face in implementing risk management 
practices in their business operation in Saudi Arabian construction industry.  
 It is recommended that this study should be once again carried out after 5 years to 
identify the status of risk management in the construction industry in Saudi Arabia 
and compare it with the present results. 
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